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Self-contained unit 


charts variables 


that affect tension 


tensions has been announced 
Textile Research Depart- 
The method utilizes record- 
gauge developed from 
basic idea submitted Saco-Lowell 
and has been specifically de- 
sigged Textile Research Depart- 
engineers for both laboratory 
res@arch and general mill use. 


The assembled equipment can 
nearly any textile machine. 
results any variable that 
tension—such moisture, 
humidity, lubricants, guides 
tensions cyclic variations 
strain, 


Strain gauge feeds electronic recorder 


The tensiometer utilizes means 
measurement well established 
other mechanical strain 
gauge great sensitivity, but with 
practically inertia effect, feeds 
electronic recorder. 


Seen adjunct hand tensiometer 


This electronic equipment not in- 
tended supplant the hand-held 
tensiometer every day use. Its 


spot checks various tension de- 
vices, finishes and few operating 
conditions such twisting, cake and 
cone winding, spooling, warping, 
quilling and tricot knitting. The 
equipment can also used for yarn 
tension measurement slashers, 
looms and adapted for use spin- 
ning frames and for some fabric 


processing machinery. 


The recording tensiometer was 
developed part con- 
tinuous program service the 
textile industry. Demonstrations will 
arranged for interested parties 
the Textile Research Department, 
Marcus Hook, Pa. 


4-PLY SERVICE 


encourage continued improvement 
rayon fabrics, American Viscose 
Corporation conducts research and 
offers technical service these fields: 
FIBER RESEARCH 
FABRIC DESIGN 
FABRIC PRODUCTION 


FABRIC FINISHING 


VISCOSE 
CORPORATION 


America’s largest producer rayon 
Sales 350 Fifth Avenue, New York 


Y.; C.; Cleveland, Ohio; 


The new tensiometer 
Inset photo shows close-up gauge 


greatest use will study opera- 
tions that safe levels and uniform- 
ity tension can established. 
Proper control can then main- 
tained use the smaller 
Results date indicate its value 
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Textile Testing 
The opening lecture was given Mr. 

(British Cotton Industry Research Associ- 

ation) and entitled Textile Testing.” 

For the proper understanding of textile Pr 

testing and also the principles govern- 


{ ing the drawing up of specifications for 
the final product, some understanding 
statistical method is, essential, said Mr. 

Taylor. 


Among the aims textile testing are 
(1) The routine examination raw material 
and the control the processes spinning, 
manufacture and finishing. (2) The in- 
dt { spection of goods on receipt to ensure that 
an agreed standard is being maintained 
and reduce the possibility sub- 
standard goods being put 
we | (3) The investigation of faults in textile 
products determine the defects. 
(4) The assessment utility and service- 
Under (2) the principles that underlie 
acceptance and the drawing specifica- 
tions were outlined and tests that charac- 


terise features general and special im- 
our discussed. Under (3) methods that can 


applied the examination faults the 


more common types yarns and fabrics 

Picturized Chart file were described. Mr. Taylor concluded 
saying that the assessment utility and 

serviceability textiles one the most 

difficult the tasks the textile tech- 


main y on a tew specia ise ronts. 
and find answers questions like— 


THE 


What are characteristics” each 
+ 
7 
7 \ i rength re t trom 
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Mechanism Microbiological Decomposition 


Siu 


Contribution the Quartermaster General Laboratories, Philadelphia, Pennsylvania 


the Farlow Herbariwn, Harvard Cambridge, Massachusetts 


Abstract 


Knowledge of the mechanism of microbial action on cellulose is important for the solution 


problems not only textile technology but also agronomy, plant pathology, bacteriology 


mycology, medicine, geology, and the wood, paper, photographic, and allied industries 
Our present picture concerning the mode breakdown tton fiber follows 
Upon germination, the microorganism secretes enzymes whicl digest the cuticle The 


hyphae fungi then penetrate the secondary cellulosic wall directly into the lumen, where 
profuse growth ensues. Bacteria, the other hand, adhere the outer surface and pit their 
way inward. both cases, digestion cellulose occurs the point immediate contact with 
the organism 


submicroscopic regions pidly attacked than 


the crystalline The ‘ r (called cellulase 
the author) into the linear chain 
directly into glucose, without nechanism differ 


gnificantly from that 


Based on this pictur 


imparting simultaneously 


breakdown cellulose microorganisms from prevent 


t 


A 


Presented before the 20th Annual Meeting Textile 


Research Institute, Waldorf-Astoria Hotel, New York City, 


rather restricted viewpoint. look upon this proc Actually, for broader biological point view, 
ess undesirable reaction because brings phenomenon not only desirable but 
annual damage cotton textiles which amounts plays one the most important roles maintaining 
the carbon nature, without which 
this planet know could hardly survive 
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portance ertility however, that there are sufficient data 
were not for the vity pulled together give satisfactory tentative 
sewage disposal and garbage dumps, the proble picture and very useful guide for thinking. 
reaction also interest estigators cotton fiber twisted ribbon about inch 
disciplines other than technolog ong and thousandth inch diameter. 
plant pathologist, for example, overed with thin outer laver cuticle and con- 
vith the iv u whicl patl hacter iat tal a lar re Cel tral cal il running tl length ol the 
penetrate cell walls, awaiting the clarificatio The thick secondary wall made cellu 
the underlying mechar the molecules arranged various wavs. certain 
breakdown cellulose. associates the roscopic areas they are arranged orderly 
paper, photographic, plastic, and and These are known 
economically involved are other places the molecules are more 
ire looking from the same angle are called amorphous 
even the geologist and the me il entist have area 
OWN Ceep COPMIZANCE t trom time to tiene Phe The che i] ture for the cel se molecule ts 
former puzzled over the contribut drawn follows 
organisms the formation petrole pale 
zor coals trom organic sediment Lhe itter 
| the pre cnbing of ellulose derivative ( tor 7 
— 4 A A 
q ible action of intestinal rroorga ‘ uct NO aN on 
ay pite the tact that all of these ire the P 
and technology are considerably interested structure, involving long 3,000 
diving tho the most Vive re inhvdroglucose units joiner together by 
the subject during the past decade have been those least correct 
connected with the the here seems some argument, however, over 
textile industry has been accused Hess and Steurer [9] suggested 
has been charge ith adapting and cre kages involving 12-membered 
plort knowle une trie ty ther re by the reuters ol two open ,anhvadr 
tole the well of tent ormati t t 
other iv benefit in tur It hitter 
| trie pr y ti reatest ‘ t wang | 4 
other scrent te 
Aw WH 0A 
interpretations 
may well pomt out that most the que 
tions presente below re ew ( trovers 
Some have not been ished be re | 
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During the past few Pacsu 
forth the 


put 


hemiacetal cross-linkages 


a a 


concept of 


Despite disagreements over the precise nature 
the cross linkage s, these and other 
ll that im 


all seem to agree 
present small amounts chemical bon 


workers 


native cellulose there are 


} 


ls other than 


the type which serve join the linear 


chains together 


Histological Penetration Fiber 
Microorganism 


lands the cot 


When tl 


ton fiber begins germinate the presence 


fungus 


adequate moisture and 
first thing that happens digestion the cuticle 


outer non-cellulosic laver for this state 


ment can deduced microscopic 


cotton fibers swollen with sodium 
bic. 1 Photomicrograph of cotton fiber 
partiall y digested by the fungus, Memnoniella 
echinata. Waqnification (Courtesy Mis 


Katherine Sanderson, 


aboratort 


Irtermastecr (re) 


Phe unattacke d cot 


} 


hydroxide and carbon nsultide 


ton fiber shows the well-known beading which 


has the presence the cuticle 


the case fiber which has been previously 


! 
it 


carbotr 
both 
Such 


beading effect upon swel with alkah 


This has been repeatedly observed 


our laboratories and others 28] 


observations absence the cuticle 


suggest an 


result its digestion microorganisms 


cle vradation of the cel 


The next step involves the 


} 


lulosi« pertion s of the fiber itselt Here, the attac k 


not generalized one the case the cuticle 


parently attacks the wall the 


contact Figure illustrates the 


fungi attack the secondary wal 


pliote 


micrograph itself does not show the 


al hypl ait 


which have been dissolved during the preparation 


following the growth the 


the shade 


photomicrographs this sort after 


tion periods, can piece together what happen 


ing. Upon the fungal spore sends out 
a germ tube The voung hypha penetrates the cel 
( wall directly imto the lumet Phere the 


fungus grows digesting the 


outward 


inside 


Some difference observed the 


ments Instead 


protoplasm, which multiply pinching 


nite two 


Of necessity, therefore to pene 


trate the fiber by means of 


” 
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Instead, they etch the surface the 


own 
merely adheres the 


attack ts from the 


2 The bacternun 


fiber surface and pits away The 


outside mward 


portant both cases the digestion cellu 


contact the and the 


There appears to be no degradation of cellulose at a 
localized 


action based sheer sup 
ported measurements fluidity 


cotton exposed the sun and the 


Panama with time with 


the loss 


mcreases 


strength of the cleth exposed to the sun 


This change with photochemical 


However, the curve for deterioration im the shae 


which the causal agent was 


same two types 


strength the 
Dr. 


Rutherford (presented report) 


with time loss 


curves were tout 


laboratory working with acid and the 


fungus, 


following 


The results can interpreted 


wav: Due the locahzed action micro 


the point contact with the organism are 
ested This 
means that the measurements the fluidity micro 
degraded cloth not the 


ot thre 


before others are attacked 


cellulose which have been 


removed Instead, the measurements are actually 


made the molecules, which had 


not been Consequently, the observed flu 


the 
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fiber 


Sp wocy 


cotton 


partially 


Reese 


tophaga my xococcoides 
(Courtesy Dr. 7 


ral 


Ouartermaster 


Effect Crystallinity and Orientation Rate 
Microbiological Action 


From evidence available the present time 
seems quite certain that the amorphous areas the 
cotton fiber are more rapidly attacked micro 
than the crystalline. This would appear 
The 


looser-packed amorphous areas should allow for 


reasonable even on a considerations 


and much more crystal 
line than cotton, attacked slower rate. 
Further support can gathered from the work 


and associates [13]. They subjected two 


sample Viscose Lo the action ot Spec of Pent 
sample was stretched-spun and the other 
not shown the values tenacity and ex- 
the 


stretched-spun 


When both 


were subjected to attack by the mold 3] 7% ol the 


much than the other 


— 
LOSS STRENGTH PERCENT 
Fic. 3 Cuprammonitim fluidities of cotton fab 


exposed m Panama. 
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spun without tension was digested com- 
pared only the other 

Similar results were obtained Perlin and 
sociates with the cellulose-destroying bacterium, 
The rate action cellulose 
was accelerated when the amorphous content was 


creased treatment with sodium 


Degradative Transformations the Cellulose 
Molecule 


Since cellulose msoluble water and therefore 
diffuse into the organism, logical 
pect that the organism itself must secrete chemical 
substances which solubilize the cellulose. The water 
soluble fragments can then diffuse into the cells and 
are used food. The chemical substances 
volved carrying out this solubilization process are 
called enzymes. They are members large group 
catalysts, which are responsible for the 
many biochemical reactions that 
systems 

now, two theories have been proposed 
plain the transformations undergone 
the cellulose molecule. One Winogradsky 


which outlined follows: 


His theory stipulates that the first step involves 
the oxidation the hydroxyl group give 
6-carboxycellulose. The latter presumably 
against this explanation are weighty that must 
now the first place, although glu 
cose has been from the breakdown products 
of cellulose decomposition, the 6-carboxy derivative 
has not been reported. our 
nary studies show that 
hardly expected, therefore, that the first step 
volve a resistant compound as an mtermediate 

The second theory has been proposed 
\ccording his explanation, the cellulose 
first hydrolyzed cellobiose the enzyme cellulase 


the second step the split further 


glucose hy the enzyme cellobiase The glucose Is 
4h) | 


then used foodstuff the 


The sequence written follows 


quoted reviews and representing the 
most accurate available. recent 
the subject, however, strongly suggest 
theory will have modified drastically 
There question that glucose one the main 


breakdown products. This sugar has been 


have 


conducted quantitative studies showing that 


the cultures growing cellulose 


the main product resulting from the 
enzymes from fungi 
also question regarding the general 


pattern which the glucose digested 
The pathway glucose metabo 
lism similar that other systems, 
diagrammed Figure 

need not into the voluminous data which 
have been gathered many 
together this metabolic picture for glucose 
reader referred other excellent reviews 
the What especially concerns 
here are the successive steps that take place between 


All 


native cellu 

the contention that cellobiose not necessary 
base the tact that have 
obtained preparations which are capable 


converting cellulose glucose but not 


glucose preparations were from 


Me 


3 
| 
> 

| 
| 
ae 
: i 
: 
| 
I 

q 
BOM 
| 


fe 


== 


0 + giucose | 24 who claimed that snails are capable of digesting 
| repre ipitated cellulose but not native cellulose 
phosphate The two steps invelved micro 
fructose - 6 = phosphate 1 1 P 
as follows 


fructose - |, 6 = diphosphate native cellulose 
‘ 


near poly saccharide cl 
glucose 
L = @ = glycerophosphate 1, 3 = diphosphogiyceric acid 
| 
linkages other than bond 
= phospho ceric acid ' 
2 native cellulose 
the present time know nothing about the 
(enol) = phosphopyruvic acid 
mechanism the first step, which responsible for 
the conversion native cellulose the lmear chain 
acetaidenyde + C0, pyruvic acid 
suggest reserving the term “cellulase” for the 
enzyme which causes the degradative change 
native cellulose. Regarding the second step, how 


ever, have been able uncover some interesting 


lata We believe that the organism need not neces- 


of fact, Garassmann and associates |6} have recorded 


comparable data the although had 
likely tor therefore, that cellobiose Is al 
ame preparation that can convert cellulose 
to vlucose 

next question the transtormation 


thre msoltubsle native cellulose the soluble 


glucose, without passing through course 


tar have evidence show that there are 


east two separate steps concerned the 
tion of native cellulose Briefly, the conelusion ts 


ACETYL, 
310 


5.21% ACETYL, 
145 


that organisms which are capable digesting native 


cellulose are also capable digesting the 
linkages partially substituted 


WEIGHT LOSS PERCENT 


that the bond cellu 
ose also attacks the same bond im the carboxvinethy 
is observed quite “a tew spectes of and bacterta 
which cannot attack native cellulose but vet are capa 


cannot attack compound 
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sarily proceed one end the polysaccharide chain 
and digest off one anhydroglucose unit after another, 
according Clayson’s Instead, the 
linkage along the supporting data 
are presented Figure 

The substrates used were partially acetylated cel 
lulose with different degrees polymerization 
chain lengths. The samples were prepared phos 
phoric acid solution that acetylation occurred more 
less random along the polysaccharide chain 
The Ingh degree breakdown indicates the 
internal linkages are susceptible micro 
organisms. Whether not the terminal 
internal linkages are attacked greater rates not 
clear the present time, although had once specu- 
lated on rather flimsy evidence that they were equ lly 
susceptible | 26| 

cellulose derivatives are concerned, com 
plete resistance microorganisms will exhibited 
only when there one more substituents every 
anhydroglucose unit. The glycosidic linkages 
cent any unsubstituted anhydroglucose seem 
readily attacked. The degree reststance does 
not appear affected the nature the sub 
stituent. The list derivatives tested far include 
ethyl, tosyl, iodotosyl, carboxy, carboxy 


methyl, and acetyl compounds 


Practical Implications 


The mechanism proposed admittedly tentative 
picture. Even its crude state, however, has 
considerable practical implications 
pects the whole picture are important 
respect 

the first place, since the attack 
organisms localized one, should theoretically 
possible to make the cotton fiber mildewproof by 
coating with thin layer resistant material 
can produce this protective barrier surface 
chemical reaction the the second place, 
since the degree resistance not determined 
the nature the substituent, should possible 
use reacting groups which their very nature pos- 
sess other desirable properties, such 
ness, water-repellency, and photochemical stability 
plant applications conceivable that the reac 
tion can caried out the finished fabric 
piece passing through reagent bath and 


oven ensure completion the reaction [4] 


The treatment should 


tegral part the not physically adsorbed 
treat 


also non-toxic human beings. The 


the fabric the case tungicides 
ment should 
cellulose derivatives resulting from such methods are 
not toxic by themselves, and are not water soluble, 
potsons must order exhibit This 
course, great advantage the case tabrics 
which are used contact with 

other highly desirable properties the cloth 
extra cost 

far, all experiments this so-called 

cal modification fabrics have borne out the predic 

tions. The studies have far been restricted 
laboratory scale, hoped that the 
idea will gain momentum with time that betore 


long such treatments will standard practice 
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Wax Content Related Surface Area 
Cotton Fibers 
Paul Marsh, Henry Barker, Thomas Kerr, and Mary Butler* 
Abstract 
Among a group of 62 essentially unweathered tiber samples from American upland cotton 
: plants of different inherent and environmental background, percent wax was found to be rather 
closely proportional surface area per weight determined the air-flow method 
Sullivan and Hertel wax per unit fiber surface was thus relatively 
J constant quantity, although not an absolutely constant one, among these samples Results of 
y : melting-point determinations did not suggest the probability of important qualitative differences 
Wax composition the time among the several American upland cottons 
.7 | studied, the sole exception encountered being the bigh-melting-poimt wax from the green-lint 
J high-wax cotton previously reported by Conrad [6] 
group twelve Sea Island hybrids, both the amount wax per unit fiber surface and 
a the wax melting points were similar to the results obtained for American upland types. Five 
i Indian cottons all had very low wax percentages; their surface areas were below the normal 
range of the method for surface-area determination 
is Weathering of cotton m the field before harvest resulted in higher wax contents as measured 
ze by the Conrad [7] method and lower wax melting points than were found for similar but un- 
weathered samples. Further work required indicate the nature the causal factors 
r volved m this change which occurs durine weathering 


several investigations have the actual use value For 
out the chemical nature cotton wax 


cotton varieties current agricultural importance 
the United States this particularly true, almost 


information ‘on the subject appearing have been 


ceedingly has been published attempt printed. The subject wax among 
relate quantitative qualitative differences cottons, however, interest for several practical 
among different cotton samples the inherent Cotton wax has long been 
environmental background the plant, other influence spinning performance 

cotton and clearly primary fac- 

Bureau Plant Industry tor determining the fiber. Certain 
gineering, Agricultural Research Administration, ‘ 
partment Agriculture, Beltsville, investigators have also considered that 
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the resistance damage during weathering 
before harvest and its ease cleaning might 
wise related wax content. addition, wax 
practical concern one the more difficult 
the secondary fiber constituents remove kiering 
and bleaching 

Since several properties practical 
which have been attributed cotton wax are exerted 
the fiber surface and since the material 
has been considered primarily, not entirely, 
surface constituent, seemed logical that quantitative 
study cotton wax should some way related 
information the surface the fiber. The avail- 
ability facilities for determining surface area per 
unit weight the University Tennessee 
Fiber Laboratory the procedure Sullivan and 
Hertel suggested method experimental 
approach percent wax-surface area comparisons 
and to an investigation of wax content on 


than 


hasis rather 


percent wax 

The original purpose the present investigation 
was determine whether inherent environmental 
differences wax content large enough magnitude 
probable practical significance exist among 
For 


poses several Sea Island and few Indian cottons 


American upland cottons 


were also tested. the information obtained 
date not comprehensive enough yield any 
answer the original question, has become 
clearly apparent general, differences 
cent wax are large measure reflections differ 
ences surface area per unit fiber weight among cot- 
tons, and data now available 
primarily from the standpoint demonstrating the 
relationship between these two fiber 
wax-surface relationship, however, entirely 
free factors, since apparent 
wax content measured the Conrad 
method has been found least under some 
circumstances, during weathering the fiber 
field before harvest. This phenomenon need 


further investigation 


Methods 


Most the samples samples 1-74, Table 


were collected within few days after boll opening 
from plants grown the several U.S.D.A. field sta 
Table Most the 


varieties currently major agricultural importance 


tions the locations noted 


the United States are represented the 


a= 


samples tested. Samples 1-62 were 60-boll samples 
and because this relatively small size for other 
reasons the results here presented may not all 
curately representative the fiber from the entire 
planting each individual variety the 
locations. general, however, the larger the 
varietally associated differences surface area which 
mav noted the data are accord with much 
previous information, and beheved that 
any samples seriously atypical the 
named are included 

were carried out duplicate the 
method Conrad with the exception samples 
and &1, which single analyses only were run 
This procedure involves the extraction the wax 
from the fiber Soxhlet apparatus with hot 


ak ohol 


the method and later paper Kettering, 


Goldthwait, and Kraemer [15] indicates that with 
the wax extraction more rapid and reaches com 
plete nearly complete maximum more quickly than 
the case with chloroform benzene; the 
expressed 14, 15] that these alcohols are for 
this and/or other reasons more satisfactory than any 
the several other organic solvents which have been 
used for cotton wax analyses workers. The 
nonwaxy constituents extracted from the fiber along 


with the wax the Conrad method remain with 


when chloroform and water 


the 
are added the alcoholic extract separatory fun 
nel, and the wax passes into the chloroform 
which washed with water and later heated 
In the 


present work the solvent evaporation was carried out 


steam bath evaporate off the chloroform 


weighing bottles, which were then cooled 
Raw Corton as To THe Totar Prertop 


of EXTRACTION, USING THE MrtTHop 


or Conran {7 


percent wax extracted* 

Variety No 5 hrs 6 hrs 7 hrs Shr 
\cala 5-12-76 1 728 728 740 728 
735 736 735 735 

2 462 462 2 462 

Coker Wilds 700 701 701 701 
706 707 707 707 


* Each sample was extracted for § hrs. and then for three 


successive additional 1-hr. periods with fresh alcohol, 
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Beltsvills Variets rain, of 
sample no other designation 

\cala 1517W 

2 \cala 4-42 

\cala 5675 

4 Cobal T-416 

Coker 

6 CSS-9 

7 Empire WR 

8 Hybrid 1282 

Pandora 

10 Sealand 542 

1! Smith's 78 

12 Stonewilt 

13 Watson's Mebane 

4 White Gold 

15 

16 $8) 484 

17 

18 497-399 

19 424.429 

40 448 

156 465 

2 $48-880 

; 591-585 

28 

32 

1 

5 

RS 

Neala § 12. 76-WN 

9 Rowden 41B 

Rowden 41B 

Rowden 41B 

Rowden 41B 


room temperature 


lore 


weighing 


| 


nso 


perature the Soxhlet 


trequeney of once in 
complete removal 


Was 


accomplished 


(coarse 


mately 


tiber 


! 
Wits cleaned Tree 


traneous and 


er bored 


DP TERMINATIONS OF 


JouRNAL 


Wax Potnt For Vartous Corrons 


a desiccator 


wit 


hy 


al 


Location 
wth 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, 5. 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. 
Florence, S. ¢ 
Florence, S. 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. 
Florence, S. € 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, S. ¢ 
Florence, ¢ 
Shafter, Cal 
Shafter, Cal 
Shatter, Cal 
Shafter, Cal 
Shafter, Cal 
Shatter, Cal 
Shatter, Cal 
Shatter, Cal 
Shafter, Cal 
Shatter, Cal 
Shatter, Cal 
Shatter, Cal 
Shatter, Cal 
Shafter, Cal 
Shatter, Cal 
Florence, S. 
Stoneville, M 
Shafter, Cal 
Statesville, N 
over 
y chambers of 74 ( 
lvent occurred 
vith each 
the use of tl 
holes 
through the 
ite ind otl 
wl ly iX¢ 1 by 


per 
unit 
Surtace surtace Melting 
Year of Percent area gammas point 
growth Wax om.?/me percm.? 
1948 507 + OO1 2.50 70-76 
{O48 587 + 002 2.55 
1948 591 + 001 240 70-75 
1948 $43 + 007 2.56 
1948 573 + 004 269 
1948 600 + 006 2.59 
1948 557 + O 2.43 72-76 
1948 698 + 004 4.10 71-76 
1948 544 + 004 2.56 
1948 347 + 002 2.38 
1948 388 + 004 2.29 71-75 
1948 2.76 72-77 
1948 467 + 002 2.21 
1948 575 + 74 
568 + 2.57 
1948 746 + 006 ? 
1048 615 + O10 2.51 2.45 
1048 741 + 301 2.46 
1048 670 + 2.77 242 
1048 630 + (001 2.81 2.24 
1947 628 2.74 2.29 
1947 579 + .004 243 2.38 
1947 392 + 002 2.50 2.37 
1947 446 + 002 231 2.436 
1947 S61 + O02 261 2.15 74-77 
1947 509 + N04 2.35 2.17 71-73 
1947 O37 + OS 2.71 2.35 71-74 
1947 308 + 0038 251 2.26 73-76 
1947 605 + .003 2.48 244 70-73 
1947 523 + 006 2.48 2.20 
1947 S81 + 006 241 
1947 500 + 004 233 240 
1947 O17 O08 2.92 2.22 
1947 755 2.58 67-71 
1948 S87 + 008 240 2.44 70-74 


analysis, &-g. sample used for each 


results are expressed the basis 
oven-dry weight the raw fiber 


Completeness wax extraction, least the 


amount wax extractable the method 
used, was known have been the 
specihed 6-hr. extraction period | (conclusion 
based the test results shown Table 


residues after solvent evapora 
tion for the later extractions indicates also the 


sence measurable error which might have 
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24 
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Wax per 
unit 
Surtace rlace Melting 
Beltsville Variety, strain, or Liacation of Year of Percent rea yammas point 
sample ne other designation growth growth wax me percom Cc 
Rowden 41B State 1948 638 O14 70-75 
44 Deltapine 15 Florence, S. ¢ 1948 S37 + OOS 245 219 71-76 
16 Deltapine 15 Shafter, Cal 1948 704 + O10 2.97 ». 37 6&-72 
47 Deltapine 15 Statesville, N.C 1948 852? + OO4 $7 70-74 
48 De tapine 15 State Coll., N. M 1948 787 + 0O7 2.97 
49 Stoneville 2B Florence, S.C 1948 631 4 008 »70 > 72-77 
50 Stoneville 2B Stoneville, Miss 1948 702 + 007 2.84 > 47 70-73 
51 Stoneville 2B Shafter, Cal 1948 792) + .OO8 3.21 AT 68-75 
$2 Stoneville 2B Statesville, N. ¢ 1948 R75 + 344 69-73 
$3 Stoneville 2B State Coll, N.M 1948 796 + 002 $2 O4 O8-74 
54 Coker Wilds Florence, S. ¢ 1948 645 + 002 73.97 
56 Coker Wilds Shafter, Cal 1948 893 + O10 3.27 73 70 
89 \cala 4-42 (chalazal Florence, S. ¢ 1948 672 + 0O4 2.87 »M 6 
60 \cala 4-42 (mid-seed Florence, S.C 1948 5348 + OOD 2.14 2.51 64 
61 Coker 100W (chalazal Florence, S.C 1948 738 + OO} 2.9? 2583 67 
62 Coker 100W (mid-seed Florence, S ( 1948 5244 00) 2.15 44 64 
63 PY), 1083* lifton, Ga 1948 717 + 026 2.78 » 58 72 
66 WY), 1107 Litton, Ga 1048 664 + 027 2&4 4, 7 
67 1140 Tifton, Ga 1948 741 + .0O8 243 7 
O8 Y(ZV), 1142 liften, Ga 1948 704 + O07 +06 0 7 
69 ViZV 1143 litton, Ga 1948 758 + OO} s.09 » 45 7 
73 1089 lifton, Ga 1948 764 + 020 416 42 7 
74 Y(TZRV), 1167 litton, Ga 1948 O41 + 004 73-77 
75 Karnak Unknown nknown 641 + 004 421 00 75-78 
76 languis Unknown nknown 665 + O04 > 70-76 
7 78 Garo Hill-S Stoneville, Mi 1948 190) 1.28 is 65-71 
: 79 “Indian cotton’ India nknown 260 + 008 1.52 1.71 68-70 
80 “Indian cotton” India nknown 287 + 1.51 1.90 70.8-72.5 
SI “Indian cotton’ India nknown 19 1.32 1.66 65-71 


serrat, Porto 


taken the 


ties in the reagents 


PI-1803630 


Rican, Westberrs 


the data Table was 


were carried out the 


Hertel the University 


samples tor Wax 


The 


Among the Sea Island hybrids, listed samples 63-74 
Bleak Hall, Concord, and S« 


arisen from the presence impurt 
The average deviation from the 
mean duplicate wax analyses, ealculated from 
the mean value 


Determinations surface per unit fiber weight 


Sullivan 


Tennessee Fiber 
Laboratory 200-mg. subsamples the cleaned 


and well-mixed large samples from which were also 


surtace 


the symbols P, R 


1, W, and Z represent 


the varieti Mont 


area values for Figure were determina 


trons 


on 


more commonly, 


individual sub 


samples, the average deviation from the mean being 


1.73% 


The 


general 


method ol use of t 


determinations reported 


which have equal resistances, 


he des ribed 


tially 


a pneumaty 


features 


follows 


while 


struction 
employed the 
present paper, may 


mstrument is essen 


two arims ot 


i other wo 


be 
7 
y 3 
7 
respective 
2 


my? 


. 
. 
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te soe das 


Fic. 1 Percent wax and surface area per mg. of 74 
sample s of cotton lmierican uplan J cottons 

Sea Island cottons. Description samples and 
relation for percent surface area 


Of 


tested and 


arms consist of the of cotton being 
standard supphed the bridge 


irom 


hellows which actuated 
and with end, and compressed 


connected across the equal arms 


when the cotton compressed such extent that 
offers resistance the flow air equal that 
offered standard resistance (2,596 
With air through the 
the are equal when the 
the compressing plunger measures the 
the compressed sample, which turn measure 
its specific surtace m cm ny 

curve tor the was 
drawn plotting arealometer dial reading (length 
sample plug) obtained from micro 
scope measurements made about cot 


perimeters were measured with a nap mMeasurer 


ratio perimeter area equal the 
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per unit volume which turn can 
expressed after dividing the density 
well-mixed standard cotton sliver form, 
efficients variability have been obtained from 
1.5% 18% Raw cottons which have not been 
homogenized give shghtly coefficient 
variability, ranging between 3.0% 

Johns electrically heated aluminum block melting 
point apparatus, with the sample being placed the 
material tested was each case subsample taken 
from the wax obtained the quantitative determina 
The individual melting points covered range 
few several degrees and provide, there 
only approximate comparative index dit 
ferences composition among the different cotton 
waxes. Because the existence time 
tween the temperature ot the block and the record 
ing the block temperature the thermometer 
this method, necessary raise the temperature 
the block very This precaution was 


Experimental Results 


Results wax and surface-area analyses 
picked promptly after boll opening from number 
different and strains American upland 
several locations and Sea 
Island cottons grown Tifton, Georgia, are shown 
sults corresponding the points the figure are 
value for correlation between surface area 


cent wax for the data Figure was calculated 
can upland type present agricultural 
tance and known previously have very high wax 


are not included this but 
ire discussed later 203) 


Percent wax tends strongly correlated 
fiber surface area per unit 
whether variations the latter quantity are varie 
tal environmental origin. Data from samples 


are graphed bring out this fact Figure 


clearly apparent from the figure that Rowden 
lower than the other varieties represented 
Figure percent wax and surface area, 
that Coker Wilds the highest the both prop- 


also seen that the cotton grown 


Ky 
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Florence, 


locations represented percent wax and surtace 


was lower than those from the other 


area and that, the other hand, cotton from States 
Within 


the data for each variety, however, the ratio wax 


ville, C., was highest both characters 


surface area exhibits small but environ- 
mental trend. This trend may seen examining 
the figures for wax per unit surface area within the 
sample groups 39-43, 44-48, 49-53, and 54-58 
Table 


volved these values could conceivably result from 


trend the magnitude variation 


variable amount residual oil from the fiber lumen, 


which would included the Variation 
apparent wax per unit surface area from this cause, 
however, would expected result concurrent 
variation wax melting points, 
which, may seen from the data 
for samples Table did not the 
contrary, data wax melting points for these and 
several other samples American upland cottons, 
recorded Table provide indication any 
major differences the original composition the 
wax from this any other cause among the 
weathered American upland samples studied, the sole 
exception being the previously 
point wax cotton 


Samples 24-30 were experimental strains which 


had been selected feel and appearance prior 
analysis as cottons beheved to be “waxy” or “high 
PERCENT wax SURFACE AREA 
OELTAPINE 
we 
e 
COKER WILDS FLORENCE 
STOWELL 
wax and surface area per unit weight 


for cottons grown locations 1948 
Data indicate correlation percent wax with surface 
area regardless whether variations surface area 
varietal origin, variety Rowden 
and location Florence, being lowest both proper 
ties and variety Coker and 


location 
highest both 


whereas samples 31-37 were similarly 
The 


apparent difference remains unknown, 


lected cottons “low wax.” cause the 
since test results failed reveal any significant dif- 
ference between the two groups wax content, wax 
melting points, surface some cases es- 
timates may possibly influenced the 


has shown that this property closely 


observer's mpression of the luster of the fiber 
connected with the shape of the cross sections of the 
fibers, cotton fibers which tend circular cross 
section having higher luster than those whose 
tions are flattened 

Fibers from the chalazal, rounded end the 


seed, are thinner-walled and conse 
quently higher surface area per unit weight than 
fibers from other locations the seed. They might 
expected, therefore, yield higher percentage 
wax, expectation which is, fact, fulfilled 
the experimental data (Table samples 59-62) 


A few 


purposes cottons outside the American upland 


analyses have been made for comparative 


group. The results olftained for percent wax and 
surface area with such are shown under the 
entries for samples Table The Sea 
Island hybrids (samples 74) showed, gen 


eral, wax percentages and melting points very 
With the 


few Indian cottons tested (samples the 


those found for American upland types 


values for surface area were below the normal range 


operation and calibration the arealometer and the 


data for surface area and wax per unit surface area 
may therefore perhaps not highly accurate. The 
very low wax percentages, however, 


the coarse nature the 

Four samples green-lint cotton the same gen 
eral genetic background the samples tested 
Conrad [6] yielded values 9.56, 7.63, 7.67, and 
8.99 percent wax, with melting points 
and 90-97°C, The 
wax this cotton believed located, least 
part, within the wall 

Weathering cotton the field before harvest has 
been found result higher wax percentages 
measured the Conrad method than were found 
for unweathered fiber from the same plants, and also 
distinct lowering the melting point the wax 
obtained. Data the subject are given Table 
The effects weathering shown this table 
could presumably due the influence sunlight 
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| 
or 
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j 
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Samrtes From Crop or 1948; Weatneren Finer Exrosep 11 Weexs THe Fietp Berorre Harvest 
per 
unit 

Surface surtace Melting 

lest Location of Condition Percent irea gammas point 

growth \V ariet of tiber WAX em.? meg em? Cc 
l Florence, S. ¢ Coker Wild | nweathered O45 292 ».21 73-77 
Weathered R24 2.87 2.87 65-72 

Florence. S. ¢ Stoneville 2H nweathered 64) 2.70 2M 72-77 

Weathered 701 2.57 2.73 65-73 

Florence, S. ¢ Deltapime 18 nweathered 547 71-76 

Weathered 782 243 3.22 65-71 

Shatter, Cal Coker Wilds nweathered 3.27 70-74 
Weathered O45 3.08 64-71 

Shafter, Cal Stoneville 2B Unweathered 792 3.21 ) 47 OK-75 

Weathered 877 4.46 2.53 70 

Shafter, Cal Deltapine 15 | nweathered 704 97 > 37 68-72 

Weathered 2.98 77 6-70 

Florence, S. ¢ Coker Wild nweathered 58 2.66 69-75 
Weathered 779 2.77 69-74 

Florence, S. ¢ Stoneville 2B nweathered ORS 40 2.87 70-76 

Weathered 732 2.56 2.86 70-73 

Florence, S. ¢ spine 1S nweathered 622 2.33 2.67 72-77 

Weathered R55 »12 3-70 

Shatter, Cal Coker Wild t nweathered 904 3.07 70-75 
Weathered O78 $43 65-70 

Shatter, Cal Stoneville 2B nweathered 70-76 

Weathered 3.22 2.75 66-71 

Shatter, Cal Deltapine 15 nweathered 799 80 2.85 70-76 

Weathered &52 ? 82 $02 65-70 
degrading and making soluble area per weight among the members series 
state the unweathered ent paper, concerned primarily with 
ognized, however, that other explanations land and Sea Island cottons, are good accord witl 
possible and that the phenomenon has not been Indian cottons the 
studied from the standpoint the indicating high degree correlation 
factors series samples tween wax content and surtace area 
known variety and history the wax hetween the test methods and those 
umt surface area the magnitude those recorded the present work, however, render quantita 
unweathered samples 1-62 should between the results the two 
exist and should dit vestigations difficult While such 
ferences apparent wax content result are too discuss detail, few 
ferences the degree weathering, the mentioned indicate the nature the diffi 
rather poor even very poor and Kraemer that 
wax extractions, using extraction period 
Discussion with benzene, were probably less comple te than those 
here Deviations least some samples 
Shortly atter the beginning the present investiga from the ideal cross-sectional shape assumed his 
tion, the attention was called paper calculations fiber surface must also have occurred 
found between must also stated. however. that air-flow methods 
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determining fiber surface, while 


which are commonly reproducible with considerable 


mitted insufficiently standardized with respect 


results identical samples obtained 


instruments. The data for surface area here 
ported are presumably moderately but probably not 
extremely accurate absolute sense 

Prior the work Nanjundayya the gen 
eral tendency for percent wax increase with 
crease among American upland cot 
tons had been suggested certain limited data 


Nickerson, These 


authors noted a tendency for percent wax te parallel 


and Leape 
fineness measured terms length per unit fiber 


weight. Since the best present information indicates 


however, that cotton wax resides and functional 
the fiber surface, surface area per unit weight 
seems more logical quantity with which 
percent wax than does length 


clear from the data other contribu 
tions from this Division 21] that the 
U.S.D.A 
Nickerson, Fontaine, 


justifiably considered 


cally determined 


used 


weight per inch, 


and Leape [20], may 


inversely proportional 
suriace area per unit weight only among fibers 
equal and that while perimeter rela 


tively constant among American upland 


cottons, means completely so, and cottons 


differing widely perimeter from the average are 
known 
The possibility that cotton wax might not occur 


solely the fiber surface but that least part 


might located within the fiber was advanced 


Knecht and Streat who found higher wax per 


centages for cotton if the fiber were acid-treated or 
ground before extraction and who 


results evidence the physical protection wax 


from extracting fluids the cellulosic fiber wall 
further investigation this phenomenon, 
Hagan. and Guthrie have failed confirm the 
occurrence of a consistent hot-alcohol 


increase 


content which 


extractable wax following grinding lave noted 


that the increase 


result prior exposure the fibers the fumes 


not associated with true wax but rather 
with the action the acid 
material materials present the 
Hart, and Probert and Fargher and Higgin 


botham previously had also out expen 
ments relating the claims Knecht and Streat 


stated no evidence, 


the 


and had 


eXistetice ot 


cre 


is 


large 


relatively 


amounts wax and resin which are protected from 
attack their position within the 

wax were deposited component not only 
the primary wall the but the secondary 


wall well, would seem that, within group 


samples given cotton variety, those sam 


ple with unusually thick walls, evidenced low 


values for surface area per weight, would have 
high “wax per surface may seen trom 
Table (samples 39-58), the values wax pet 
unit surface area were actually lower such 
samples 

From his data wax per surface area 
figure for the cotton wax, 


micron for the thickness the wax laver 


cottons and notes that this could 


the 


account for only 1-3) of the thickness of the pr 
mary adds, however, the qualifying state 
ment that would premature 


late whether the located 


war at the surtace 
homogeneous laver the whole primary wall 


thickness the wax laver American upland cot 


tons the same method from the 
data Figure Since the primary wall 
tremely thin comparison with the secondary wall 
and essentially proportional the 
the data here presented not appear offer any 
evidence whether the wax the outer 
surtace the primary wall also within 

The range surface-area values for American 
upland cottons represented the data Figure 
not extremely large and both higher and lower 
values than those shown here have been noted the 
Tennessee Fiber Laboratory It seems highly prob 
therefore, that the range values for percent 
wax among American upland cottons could 
extended the limits here recorded test 
ing cottons with extremely large 
areas 

the various kinds fatty substances extracta 
ble from cotton fiber the Conrad method 
some could conceivably exist within the protoplasm 
rather than the cell surtace and could thus 


subject to slocatior to ate 


an 
ug By 
i} 
4 
2 
“ite 


he 


20) 

trom tl e cell 1 he relative constancy of the rath of 
area here shown, however, suggests that such 


the Conrad method 


labile protoplasmic wax fraction must very small 
their nature such protoplasmic ma- 


terials sugars, and mineral 


salts might expected bear much less fixed 


this connection noted that Eaton 


relationship fiber surface area than does wax 
ported very low correlation between percent 
gen and “fiber 

From the data here presented, seems apparent that 
differences wax percent among unweathered sam 
ples American upland cottons and probably among 
are 


cottons generally 


large measure 
reflections surface area per unit fiber 
weight. However, area per unit weight 
is, turn, frequently genetically linked otherwise 
correlated with other propertes, as, for example, 
with fiber length and strength comparisons among 
thickness 


among 


cotton 


varieties, with wall and 


properties fiber samples 


the same from different locations growth 


proached with caution, therefore, lest the action 
tributed the wax 
tributable some other fiber property with which 


the 


tact more correctly 


percent WaX fibers under 


con 
the 
and Sen [2] that the feel 


with 


sideration 


observation 


mention but one example, 


cotton 


percent wax been 
amended the further comment Nanjundayya 
that, although dewaxed cotton tact harsher 
the feel than the original fiber, all cottons have 


proximately the same thickness wax pet 


area, and that, differences feel 
tween different un-dewaxed cottons 


logically causal fashion the physical 


properties the than its wax content 
Certain workers have been the ques 
the degree which measurements abtained 


with the arealometer true index fiber 


represent 
and other possible interfering factors the method 
high degree the 


correlation found present 


work between percent wax and area per 
weight would seem that, least 
the 


such 


present tests, were not 
sufficiently important prevent the readings from 


yielding reasonably relative measures 
fiber surface per unit 
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Letters the Editor 
Wax Content Cotton Fibers 


AND AGRICULTURAL 
AGRICULTURAL 
MINISTRATION, Depart 
MENT 


January 


1950 
the Editor 


Dear 


Subsequent the preparation our manuscript 
“Wax Content Related Surface Area Cotton 
Fibers,” which appears page 288 this issue, 
there appeared Letter the Editor 
under the title “Relationship Was 
Content to Maturity of Cotton.” * 

Heyn reported that the wax content cotton fiber 
obtained from bolls collected intervals during the 
period from days after flowering decreases 
regularly the age the fiber The 
thought expressed that this progressive decrease 
percentage wax reflects the fact that the wax 
laid down entirely the primary wall 
its percentage the fiber varies inversely with and 


result the deposition the nonwaxy cellu 


losic secondary wall. This mterpretation 


cord with the results brought forward the present 
paper and with the findings earlier workers 
The present authors feel, however, that his letter 


Dr. Heyn has inadvertently used the terms “per 


and “surface loosely interchange 


able manner and the term “cell wall 


geometrically ambiguous sense 


and that, although 


the trend his thought apparent, his 


! 


terminology may have tendency obscure certain 


important considerations, particularly 
ship between percent wax and the results 
with the arealometer 

“Surface area” two-dimensional quantity and 
the term has been used tor several years express 


ing the results arealometer determinations, which 


have been recorded the 


quantity 


dimensions 


which may expressed microns some 
other unit linear measure. For given sample 
cotton fiber, the surface area per unit weight equal 
to the product of the perineter of the fiber and its 
length per unit weight. may calculated 
therefore from surface area per unit 


weight per unit 


such have been 


bl 


4 
ie 
Py 
tee 
4 
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clear that his “average for all 
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using data the use arealometer unweathered samples may used one have 
ind the usual weight-per-inch methods, confidence the results. There also evidence, 
and has been brought out that genetic differences herein presented, indicate that wax per unit 
perimeter exist cottons Perimeter and area even unweathered fibers not 
area per unit weight are, therefore, constant. contrast with the wax method 
equivalent terms and are not related one another arealometer method rapid, requires essentially 
any fixed proportionality constant expenditure for materials addition 
one follows Dr. Heyn when states 711) original cost the instrument), may used 
assumption was made that the amount small and presents hazards the 
the primary wall proportional the wall sur operator 


lated Surface Area per Unit Weight and 


measured the arealometer—namely, surtace area 
Weight per Unit Length, paper presented Fiber 


per unit that his “average matu 


Society meeting, Clemson, C., April, 1949 
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: 7 known he tested Granted that in actual Variation of Rare Cotton Constituents with Physi 
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cal roperties, 154-7 
(1941) 
4. Simpson M.. and Hertel, K. L., Environmental 


Modification Fiber Properties Source 


practice these relatiot hay s between percent wax and 
area per weight arealometer 


ases (weathered exactness, the 


: In a practical sense percent wax determunations as of Cotton’ Fibers a ses Measure of Fineness, TeX 
length time required per also 
from the factor expense solvents, possible THOMAS KERR 
hazard, space required, and the limitation Mary 
The Sub-Cuticle Membrane—A Recently Discovered 
Morphological Component the Wool Fiber 
England dissolving the remainder the fiber form 
December 28, 1949 aldehyde solution and Zahn 10] 
the the same material ditferent although 
Sis preparation were severe and gave 
sults which were far from unambiguous, the existence 
Reumuth result examina- this membrane was not generally 
tions damaged wool concluded that Philip, and Gralen [7] demonstrated electron 
was sheath-like laver between the scales microscopically the existence non-protein, 
cortical cells which represent the main body the cally resistant sheath, approximately 
lated which the which was situated over the scales and whicl 
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they called the Following this work 
these authors [8] questioned the existence sub 
cuticle membrane, suggesting that consisted the 


epicuticle thickened the localized adhesion 
derlying scale substance. claimed 


membrane isolated the methods both Leh 


mann and Elod and Zahn looked like the external 


surface the fiber, still showed scale edges, and was 


non-uniform thickness 

have discovered unobjectionable method 
separating membrane which may identical with 
the treating wool with peracetic acid, 
which was shown confine its attack almost 
clusively the oxidation the disulfide 
\fter more than 
cystine has been oxidized with this reagent 
1.6% 


sulfonic acid groups 


acid for hrs. room the wool 
comes freely soluble dilute ammonia except for 
resistant fraction which represents between and 
the wool substance and which the form 
membrane (see Figure soluble frac 
the ammonia extract. The insoluble residue 
repeatedly re-treated with peracete acid followed 
ammonia extraction without dissolving any it, and 
there can doubt that represents 
fraction greater chemical resistance than the 
mainder the wool 

The membrane continuous, runs along the whole 
length the fiber, and when its two ends are closed 


with micro-manipulators osmotic swelling effects can 


be seen under the micros ope on the addition of elec 
trolyte solutions. evident from Figure there 


sign scale edges or, fact, any lateral 


markings. The membrane also quite resistant 
chlorine solutions any pH, whereas consisted 
scales held together non-protein epicuticle 
would collapse, since this treatment the latter 
would detached from the wool 

the oxidized fiber ammonia, the scales can seen 
disappear rapidly, leaving lateral markings 
any kind. 
stance slow, probably because has diffuse out 


possible ascertain the position the membrane 


the solution the wool sub 


through the open ends the resistant tube 


the fiber with any certainty, for, Lindberg 
have shown, the so-called scales are, fact, 


highly complex histological structure. 


was weight loss 


[9] view that it ts located between the scales and the 


cortical cells compatible with our findings 


Preliminary experiments the constitution the 


possible small amount 


tains cystine, which has been 


contamination 


due the epicuticle would not detected. con 


oxidized 


during the preparation, but some acid (cor 
responding to about 3°7 ecvstine) has been found, 


although most was probably dissolved the 


monia during extraction. Otherwise the membrane 


contains all the amino acids present the wool fiber 


a | 
VES 
| 
q 


Fig. The insoluble remainder after 
extracting the fiber shown (a) for hours 
m N/1O ammonia No change occurred im 
further treatment with peracetic acid fol 
lowed extraction with ammonia. The fiber 
the membrane 
whole, and others could detected 
| 
are not, however, present the same 


proportions the content serine 


higher but that glycine and alanine 
lower 
resistance the membrane iso 

that untreated wool and 

and 


reason for the 
resistance the membrane, which will 
the greatest interest and cannot 


due powerful hydrogen 


bromide [1] It likely that the 
chains are held together 
addition to the 


and which not present the 
the wool 

sub-cuticle membrane must exert 
influence the physico-chemical 
behavior wool, and that 
can act selective membrane which, 
solution, for example, will have 
negative charge and retard the diffusion 


the 


are due Fox for out 


chromatography the 


the paper 


Wolsey for publish this letter 
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Effect Crimp Fiber Behavior 


Part The Determination Fiber Irregularities and the 
Concepts the Single-Fiber Bulking 


Alexander Smith & Sons Carpet Company, Vonkers. New York 


Abstract 


An objective method for determining fiber irregularities ts suggested wherem it is recog 
nized that there are many instances crimpiness which cannot defined terms frequency 


and amplitude measurements 


roving diameters from measurement of the properties of single fibers 
for studying the bulking capacity wools presented which useful possibl 
technique for evaluating what potentially greater technical significance than crimp 
the bulking tendencies irregularly shaped fibers 


Introduction 


Regularly crimped fibers can characterized quite 
easily; however, many fibers have very irregular 
which cannot simple frequency- 
amplitude relationships. has been shown, crimped 
nylon and rayon staples have, for certain uses, more 
desirable processing and product properties than 
Moreover, natural fibers which 
possess from each other the amount 
determine the degree crimpiness and its relation 
ship the observed differences and 

this point, the conventional methods 
approaching the problem the crimp has generally 


The material this report was presented the Spring 
Meeting The Fiber Society, Fontana Village, April 
27, Part follows page 308 this issue 

Chief, Chemical Products Research Section, Research 
Development Division 

Assistant Chemist 


attempt was made arrive 
roving diameters and single-fiber properties based geometric 
empirical expression presentea which fair 


simple correlation between 
allows the prediction equilibrium 
laboratory technique 
bly objective 


ly, 


been considered regular occurring sine wave 
which can detined frequency and 
determination. However, individual fibers not 
always have regular crimp frequency, shape, 
amplitude. For example, the India Joria) 
wools (Figure have such irregular that 
really most difficult say where one crimp ends 


and the next one starts. This problem exists also 
some extent with rayons that are crimped relaxa 
tion. The measurement frequency and amplitude 
generally subjective procedure requiring choice 
the part the operator and has definite basis 
Hence, more completely objective technique would 
desirable. 

Crimp fiber, whether regular irregu 
lar, can defined the degree deviation from 
linearity which the fiber possesse However, this 
deviation from linearity mainly the 
over-all fiber direction, since this deviation 


apparent bulkiness the fiber which may 


INDUSTRIAL SECTION 
abs) 
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Wes 
OA, 
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f 


easily 


JORIA 
AUSTRALIAN 58's 
¢ 
| 


value the characteristics 


yarn 


which fibers are will seen that the evalua 


For t 


or two large bends 


ness 


Sample con 


1 


sider fibers with one these bends 


are not of general moportance since they can easily he 


ver, a thher 
\ustraliat 


shape which will 


straightened out processing 


with large number bends, such the 


70's 


sist throughout processing with only minor 


large bends seem whereas 
ply determine when the size becomes 


portant Before cithons 


this question, 


ot use tmiust detined and al ily ze tor ther pos 


sible relationship to the properties of single thbers 


lo this end «ne major restrictiot Is 


lhe 


isurement 


AUSTRALIAN 70's 


NEW ZEALAND CRUTCHINGS SOUTH AMERICAN 


NYLON DENIER 


the fiber must roughly volume approxi 
mately 


This condition 
that the 


fiber generally lined minimize the large bends 


the size roving yarn 


merely sets artificial restriction 


accomplished experimentally placing the 


fiber long slot the width which roughly 


(Figure 


roving, 
slot represerts the 
For the 


variations direction 


variation direction 


in the 


POSsess 


roving that particular size 


purposes this these 


plane 
tiber 


pose on tl 


system parallel lines 


ler than the smallest 


whose 


generally smal 


can get some idea 


the mass over this specified area, observing the 
average number intersections which 
makes with the lines this system parallels 


Phen, 


of 


arbitrary detinition, the bulking 


single fiber defined equation (1) (see 


yal 
4, 
fron in crimp Type 
q 


May, 


the average number intersections 


the with the grid system per length 


that this quantity directly related 
the effective volume, shown equation 
can detine 


given roving the volume 


per unit length, the average etfective volume 
the total number 


Con 


e fibers, tin 


section, (equation (3)) 
sidering the roving cylinder, then, the diameter, 
(5) gives the number fibers cross section per 
unit length roving terms the weight the 


sample and the length the roving. 


equation (4), 


the roving obtained terms weight the sam 


the expression for the diameter 


ple, effective volume, the bulking capacity 
single fibers, and equation Since 
equation (6) contains constants which must 
perimentally determined and other geometric factors 


which cannot easily included 


this equation but 
which would represent constant source error, 
merely compare the ratios the roving 
diameters two fibers and seen equa 
tion (7), where the constants equation (6) cancel 
out. simple expression obtained the 
fiber volume the bulking capacity the 


fiber and its corresponding fiber diameter 


Single-Fiber Bulking-Capacity Measurement 


For India, New Zealand, and South American 


wools, about each the wools was hand 
carded. small bunches the wool were 


picked random from the large bulk carded wool 


These bunches were combined and The 


wool was then drawn into roving with the hand rub 


aprons. order extract sample from the 


inserted into the roving 


All tibers 


were gently 


ing, threaded needle 


was 


section was tied off and removed 
held by the 


and 


not thread out 


through the thread 


Fibers looped were not removed 


within the bundle were measured 


Nvlon, Austrahan and 


seemed two 


\ustrahan fibers 


so sittiar 


crimp that the above tech 


nique was not followed. For each wool small pinch 


fibers was removed from 


fiber the pinch was measured 


For 


trough 


measurement, each fiber was mounted 


trough was constructed trom two strips 


wood placed parallel 2.0 apart 
plate strips wood were 4.5 mm. high and 
100 mm. long. Thus, the trough was 4.5 mm. deep 
and mm. end the tiber was fastened 


the glass bottom the trough with small piece 


stretched out straight inside the 


of scotch tape other end of the fiber was 


box and held there 


while strip polished Plexiglas (4.0 


high, 2.0 mm. wide, and 100 mm. long) was placed 


along the open top the trough form 


the 


released and allowed 
The then 


pressed down into the trough, thereby flattening the 


hber was 


trough strip plastic was 


fiber plane. The glass plate holding the trough 


was then placed photographic 


at a known 


magnification was projected 
onto graph paper, with the lines the paper one 
direction placed parallel to the side edges of the 


trough. Every intersection the fiber and the grid 
lines was marked the the 
fiber grid units and the number lines 
intersected the fiber were also noted. Some 


the longer fibers the Australian wools and 


were cut convenient length 


Roving-Diameter Measurement 


order relate this measurement single-fiber 


bulkiness roving diameters, some uniform and 


reproducible technique for making roving was needed 


Each sample was taken from the carded wool used 


for bulk measurements wool was 


Fic. 


Fiber mounted slot and system 
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CONDENSATION RATES 


Roving 
N 


JOURNAI 


Diam. after 200 


South American 


New Zealand Crutchings 4.2 
58's 
Australian 70's 
Nylon Denier 


Number Strokes 


Fic. 3 


combed order get all the lie parallel and 
bundles were The wool was 

set hand rub aprons were built wood and 
covered with leather from rub apron 

The dimensions the boards, not 
leather (0.3 thick), were: upper apron, 26.5 


handle was attached the upper Its 


lower apron, 265 16.0 em 
weight was 555 

The lower rub apron was mounted 
and pins were placed along the two longer 
sides the apron order give each stroke 
definite width 

placed the lower rub apron cover area 
8.5 long and 2.5 The upper apron 
was rubbed across the using downward 


pressure and only enough sideward pressure move 


rates for various fibers using short rub-apron stroke 


} 


the apron. After definite number strokes, the 


diameters the roving were measured. 
were made three places along the 
roving (at approximately the lines the 
roving into roving was then care- 
fully rolled through 90° angle and measurements 
diameter were made. Measurements were made 
tendency some rovings flatten out. 
plotted point represents readings 
for each bundles. 

Two separate sets condensation curves were 
obtained. One set was obtained using 30-mg. bun- 
dles and long stroke (apron moves total distance 
cm. per stroke) and taking readings 


10, 20, 30, and strokes 


ond set curves was obtained using bundles 


The sec- 


short stroke with readings taken 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 


by 13 
| 
age 
1 | 


fon 


M AY 
CONDENSATION RATES ofter 
mm. 
South American 2.1 
Joria 
New Crutchings 2.7 
Nylon Denier 2.8 


Number Strokes 


Fic. 4 Condensation rates for various fibers using long rub-apron stroke 


130, and 200 strokes. These curves are plotted very coarse India wools the fine Australian wools 
Figures and and including nylon 

This technique indicates that there real equi The correspondente between the ratio the 
librium roving diameter which effective independ- roving diameters and the ratio, shown 
ent the total amount work done its Table fair the class wools which have 


large diameter and, seemingly, does not apply 


also indicates that the rate which equilibrium 


reached also related equilibrium roving the types empirical equa 


and general crimpiness lists the equilib- tion (equation has been worked out which give 


rium roving diameters, the fiber diameters, and correspondence over all ranges fiber 


diameter used these studies. This empirical equa 


bulking capacities for group fibers ranging from 
tion essentially removes the parameter fiber 


ameter equation 


DIAMETERS, AND BULKING CAPaAcITIES 


VARIOUS FIBERS show that the very fine wools not have high 


total number fibers per unit weight increases, 
Joria 264 and simple multiplication the single-fiber bulking 
New Zealand crutchings 273 4.15 39.2 
on, 
\ustralian 225 4.72 roving diameters probably due 
7 
the fact that our equations not take into con 


wit 
wae 
7 
4 
4 
area 
1 
ug a 


ae 


ip 


Roving DIAMETERS Ratios oF CaALct 
Dus 
Dra 
LATED Koving DIAMETERS ) 


Finke Bis Soutm ano Is Constant 


By 
By 


1.78 

N.Z.4 SA 184 1.28 

Nylon SA 1.92 1.35 1.44 

S.A 1.52 1.45 2.13 
SA 2.14 143 


the bending modulus other 
quired to bend a hber In the case of very fine fibers 
these forces would small, that multiplication 
number would erroneous because the bulk 
ing capacity must different roy 
Whether 


not this empirical equation applicable all 


ing form from what for the free tiber 


cases under other conditions of test has not vet beer 
determined 

theoretical basis which use other parameters known 
However, for the purposes this investigation, equa 
tion gives correspondence between 
and observed values 


One the reasons why the simple geometric 


Formulas Used 


(Deviations from 


Number readings 


a 
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RovinG DIAMETERS AND Ratios 
FROM AN Eouation (Fovation (8 


Ba 


Dya Drew 


Calculated 


Observed 


1.3 

Nylon: S.A 35 
1.53 1.45 
1.53 


fication effective fiber volume 
that our method measurement assumes that this 
effective volume will persist, 
modified during processing not dif- 
ficult conceive conditions whereby high 
regularity crimp would cause closer pack 
\nother 


factor considered the the bending 


wave length along the 


modulus and the ability single crimp stand off 
its neighbors. the bending modulus 
enough, presumably few crimps would sufficient 
to create some bulking etfect It, however, the bend 
ing modulus extremely under the conditions 
condensing spinning that effect would lost 
The equations used this discussion crimp omit 
the bending modulus factor. However, the near 
future attempt will made include this factor 


Equations 


Where 


number 
intersected 


total number inter- 
sections per tiber 


length fiber 
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Di \ ol Der dD, 
Bulk Density Measurements 
Coeff. of Limits statistical Limits statistical 
Fiber t a variation probability = .90 probability = .50 
\ustralian 58's 135 O37 27. AY + O10 + 004 
Condensation Rates 
6 strokes 11.5 4.22 6.7% + 1.47 
200 strokes 3.25 45 13.8% t 144 + O54 
India 
6 strokes 9 94 2.39 44 1% t 760 +.281 
6 strokes 10.30 2.2 21.4% + .696 + 270 
Nylon 
6 strokes 5.76 96 16.6% + w4 +.120 
200 strokes 4.39 65 14.7% t .206 t O80 
\ustralian 70's 
6 strokes 7.54 1.48 19.7% + .469 + 184 
200 strokes 4.72 7§ 16.0% + .238 + 09? 
\ustralian 58's 
200 strokes 4.67 79 15.9°& t 248 + O97 
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Effect Crimp Fiber Behavior 


Part Addition Crimp Wool Fibers and Its 
Effect Fiber 


Alexander Smith Sons Carpet Company, Yonkers, New York 


Abstract 


The importance crimp 


uncrimped materials are demonstrated 
production equipment 
stress-concentration effects and are c« 
necham 


of the crimping operation ts 


tially 
reported here 


monumental Marburg Lecture essen 


the motivation for the work which 


textile There are only natural 


mankind for use textiles.” 


have been selected 
the 


deals with the influence fiber shape fiber, 


fiber 
How 


element tiber 


havior, there rather extensive analysis 


shape terms cross section 
ever, apart from minor mention, the 


shape taken lengthwise as opposed to the cross sec 


tion, has not been studied general, and attempt 
has been made evaluate quantitatively the 
the performance fiber 


Using the engineering 


approach to the utihzation 


} 


natural fibers, have developed method 


overcoming the natural det 


offers porte ntials for 


usage 
There some general knowledge that crimp cor 
tributes something and that necessary property, 


of tibers producers con 


imerease the bulkiness 


ot top or to change the hand of tabric, but, as far as 


* The material in this report was presented at the Sy ‘ 
Meeting ot The Fiber Society Fontana Villag N 
April 27, 1950 

t Chiet, Physical Sect Researe Deve 
ment Division 

t Chief, Chemical & Products Rese Sect Kes 
& Development Divist 
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natural wools is discussed 


schematically 
mpared with experimental 


advancec 


Wear and coverage crimped 


method crimping wool artificially shown and 


expressions are ce veloped for 


results \ theory for the 


Theoretical 


have been able determine, this has been done 


without accurate knowledge the effects such 
gross deformation the the woolen field, 


historically, there have been available for consider- 


able length time fibers which are highly crimped 
which are 


South 


and others long and silky, such the 


Some these are illustrated Figure Part 
(page has been known for long time that 
the cross-bred wools were not desirable 
Actually, there 


have been attempts correlate fiber fineness with the 


for certain uses the Merino types 


degree crimp present the fiber, but these have 


failed except within classes single wool type 


history the use for various purposes 


over two hundred carpet wools—the specitic use 


lepending, course, upon these wools 
The normal blend tor carpet use consists of five or 


six different Blending necessary 


order obtain provide abrasion 


coverage 
resistance or to increase wear hie, to make econonn 


le, obtain desired color, and 


this paper shall attempt correlate varia 


1 


tion and degree crimp with changes 


processing and product characteristics 
carpet industry uses considerable amounts 
long, straight fiber which imported primarily 


poor spinning properties when used unblended with 


\merica wool has notoriously 


} 
with very poor coverage pile 


tor its weight 


‘i, 
| 
; 
‘ 
tor other reasons 
q 
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and with surprisingly poor wear for what seems 
chemically sound wool. Since this fiber has 
been available large quantities relatively low 
price, its utilization has constituted problem. How- 
ever, one thing indicate that crimp fiber will 
contribute the bulkiness fullness the yarn and 
the fabric made from it, and another obtain 
crimped fibers from materials which naturally occur 
long, silky, straight form. this end have 
devised laboratory-wise and, present, large-scale 
production equipment for the crimping naturally 


resilient fibers 


STEAM INJECTION 


BACK 
WEIGHTS 
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This apparatus shown schematically Figure 
The feed rolls stuffer crimper force fibers 


slubbing form into chamber with restricting out 


let, this case pair symmetrical hinged doors 


The 
flow causes the chamber become filled with densely 
fed 


which are weight-loaded restriction fiber 


packed new fiber continuously 
the new fiber must collapse against the fiber mass 
already the chamber, causing alternating fold 
ing the fibers, which results angular crimp 
way the conventional stuffer box crimper, with 
first, the 
greatly enlarged order handle production 
300 Ibs. per 


means are provided whereby naturally resilient fibers 


two nnportant exceptions equipment ts 


rates greater than and, second, 


such wool, mohair, and silk can set 
crimped state. This accomplished series 
openings the upper portion the stuffer 
wherein such 


setting agents, 


high-temperature 


steam solutions reducing agents, can intro 
duced while the fiber constrained the crimped 
crimper trap doors the bottom which keep the 
apparatus continuous operation. The 
the chamber greatly enlarged allow for con 


hat 


this length time sufficient for setting this crimp 


tact periods anywhere from sec. 
may seen examination Figure are 
shown roving diameters after different periods 
boiling for typical materials 

The development this test method discussed 
detail Part this paper (page most 
cases boil will much more than 
fiber will ever subjected during processing and 
Figure indicates, have here reasonable 
increase roving diameter over untreated wool for 
all cases 

When the fibers emerge from this modified stutfer 
they are with permanent angu 
lar crimp. necessity, have chosen 
This 


configuration has been dictated large extent 


configuration for our experiments and usage 
mechanical configuration the apparatus, but 
possible produce wide range values accord 
ance with the fundamental properties the materials 
which are put into the and the pressures, 
lengths time, amounts, and characteristics the 
materials used. Figure photograph crimped 


uncrimped fibers rubbed rovings; these 
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crimped rovings represent typical artificially crimped 


materials. These rubbed rovings afford means 


measuring the condensing ability the fibers after 


crimp has been added artificially That 


crimp ts 


© 
> 
w 


TIME MINUTES 


Fic. Effect boiling 
Fiber B 


crimp Permanence 


high permanence 


High crimp, 
Fiber 


Fiber 


ovmg dhimeter mercase 


permanence 
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related the covering power the can seen 
comparing the rubbed bundles with carpets made 
from similar materials and illustrated Figure 
The most striking difference observed the 


(over uncrimfed woois) 


Fiber 


low permanence 


Fiber O-O—High crimp, 
Low crimp, high permanence 


4 
J 
foe 


Rubbed rovings from crimped (right) and uncrimped (left) fibers 


Fic. 


change diameter the rubbed other 
words, for equal fullness varn pos 
sible reduce the weight the wool 
should also noted the photograph (Figure 
that the crimped roving has smoother, evener, less 
hairy appearance than that made 
wool 

There are certain concepts used the study 
strength materials which may applied aid 
the interpretation the crimping 
one considers column which long relation 
diameter and one also assumes valid the concept 
slenderness ratio used column theory, 
then series equations can developed which 
show how the modulus stiffmess, the fiber moment 
inertia, and the back weight pressure all influence 
the size, and shape the crimp obtained 

assume that the fiber the crimper being 


bent just column which fixed both 


4 4 
4 x= 
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ere 
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American Finers 


Diam Leg 
Sample eter length Modulus Pressure 
No n psi (p.si 
2 166 10° i164 «x 10 
42 0644 100 11.8 10 


Actual 


Sample Constant rate ratio 
Radius and modulus 
1&2 Radius 1491 1.24/1 
1&2 Pressure and radius 1811 1.24/1 


amd ts subjected to an 
load 


ixial load, formula 


load to collapse the column) 


course, this applies accu 


rately only long the load remains within the 
proportional is, the linear portion the 
tress-strain curve tor the fiber 


this may also questioned, because 


fiber interaction which takes place the chamber 
From qualitative standpoint, however, can cal 
culate the effect changing the different forces and 

arrange the above formula and eliminate the moment 
inertia, can express the equation the form 


r 


ticular and constant, the load 


depends upon the modulus and that is, the 


ratio radius leg length the straight por 
tion between other words, actually 


the case the crimping operation, the compressional 


load upon the fiber constant and when 


feeding the hber between the crimping rolls, the fiber 
will collapse and crimp will 
spection can also seen that the fiber diameter 
will determine large extent the crimp frequency 
which occurs particular kind wool 


Wear Wear Wear/Unit 

Wool index criterion 
South American 131 458 
India . BLSA 172 474 

Artificially crimped 

7.3 crimps in 62 A 139 446 
9.7 crimps/in 123 480 
11.7 crimps/in OO5K 149 466 


Note: These are selected results which we believe to be 
representative and which correlate with floor wear. The 
nomenclature used the above table that defined Re- 
search Paper 1505, Research Natl. Bur. Standards 29, 
Nov., 1942 
tions required wear the pile down one-fourth its 
matted thickness The wear criterion of a carpet is D*H, 
where and are density and height pile, respectively 
Wear per unit criterion is the quotient of the values in the 
other two columns 


Wear index is number of thousands of revolu 


portant variable and one which some extent can 
controlled 

Based upon experimental measurement modulus, 
crimp Jeg length, back weight pressure, 
moment inertia, the agreement between theory and 
results grossly good, shown Tables and 

Reference the work and Abbott 
(page 301) reveals that the bulking properties 
both single fibers and rovings are amenable meas 
urement and that the 
metrical crimp and coverage can partially deter 
such 


measurement. geometrical 


considerations, such the angle the crimp and 
the leg length, are important but have been imper 
fectly defined date 

Repeated laboratory measurements have shown 
addition that there actual increase wear for 
carpets made with crimped fibers over those made 
with straight fibers. This wear occurs 
spite definitely lower single-fiber strength and 
elongation when the wear factors are measured 
(see Tables and 
The implication this that the real differ- 
ence between the wools, such the Indias, which are 


conventional testing methods 


classified tough, long-wearing, and good-covering, 
opposed the South Americans, which are easily 
and show poor abrasion-resistance, simply 
one ot degree of crimp 

has been experimentally demonstrated that the 
diameter the roving bundle will through 
maximum crimps per inch (see Figure 
and can obtain this without production equip 
has also been shown that certain configura 


tions are most desirable from wear standpoint and 
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Crimped 
Variation* Variation 
Characteristic . Average % \verace % 
Breaking strength 16.500 Ibs. ‘in? 39,400 Ibs. tn? 
Initial slope— load-elongation curve 544,000 1,019,000 16 
The tibers measured had the following geometrical characteristics 
Length 223 in 25 1.95 i 19 
Cross-sectional area 
Before breaking 7.08 10°* in? 43 2.00 10°* in” 25 
After breaking 1.84 & 10 1.59 10°* in? 


Variation 100 — = Coefficient of variation 


these can also obtained with the production 


equipment 

first these seem like relatively 
the 
abrasion, indicated Backer suggests that 


sults, but closer examination mechanism 
one the problems abrasion-resistance essen 
tially 


That say, 


energy absorption over 
for equal amounts abrasive energy 
input the shorter the path over which the full load 


lia 


straight fiber visualized lying flat surface, 


the greater will the abrasive wear 


the application shock load will cause energy 
sorption direct compression and eventual collapse 
the fiber However, that fiber were highly 
crimped and load was applied, the initial energy 
sorption must mutual bending reactions 
since the work required bend fiber relatively 
small compared with the work required stretch 
seems reasonable assume that the energy 
absorbed bending reactions plays part 
However, the total number bending reactions 
were greatly multiplied, the case 
crimped fiber, then the mechanism absorption 
energy the impact load must greatly different 


from that for a straight fiber Such lateral loading, 


Boiling time Relative setting time 
(min 0 1 7.5 
0 28,900 17,150 9 640 
18,350 14,300 
31,800 21,000 17,000 
5 18,300 2? 000 13,650 
20 22,200 26,200 16,300 
60 16,650 12,900 


compressive loading the pile ends the 


cant factor where pile height not too Again, 
however, energy absorbed bending, least 


the initial stages impact. fiber can 


collapse under compressional load only one two 
places, but crimped trber 
somewhat like spring under compression. 


moment this writing experimental work pro 


ress our laboratory which aims determine 


whether not tests flat fabrics will confirm the 
supposition that energy absorption 
abrasion-resistance 

the 
changes which take place the corner the crimp 


However, 


fundamental importance 


Photomicrographs show evidence drastic 


as it is formed (see Figure 6) Oo 
not believe that the major effect crimp the wool 
fiber degradation, but that is, rather, chan 


geometry. Fiber strength lowered because the 
shape produces stress concentration fiber 
different order magnitude from that natu 
stress analvsis 


rally crimped materials. Elementary 


the section shows that this may well correct 


\ssume crimped fiber uniform area and 
radius (see Figure 7), which tensile force 
The following based upon beam 
theory. 

stress section where the line 
force coincides with the axis the given 


the inside of the knee at the cr 


where the plus sign for 


the minus 
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Photomicrograph crimped wool fiber 


for the outside (only the plus sign need con For series selected examples the ratio 
sidered for the maximum stress during tension the stress concentration factor, was calculated 


crimped fibers showed the results listed Table 
the fiber break—that is, the elongation 

break was reduced from for uncrimped fibers 
for for crimped fibers, although the actual load 

Let break was only cut half 

then crimping operation and the reduction fiber strength 
are primarily due geometry and not fiber deg- 

Therefore, radation. This done taking material which has 

or 


measuring the fiber strength, and then 
IVIg = “277. 
same material order release the fibers and 
sufficiently large cause plastic flow, then the remove the crimp. When this done strength 


formula longer almost increases, indicating that the 


Fic. Crimped fiber under tension 
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tion the amount crimp present changes the geo 
metrical reduces the stress concentration 
the crimp; and results increase 
shows this quite clearly 

other effect the introduction crimped 
slippage one fiber past the This 
change might expected cause decrease 
yarn elongation break over and above that ob- 
tained with uncrimped this not 
hown true, must concluded that when 
highly crimped materials are used there sufficient 
breakage before the slippage takes place com 
pensate for the interlocking effect the 
plays tremendous part determining the wear 
carpets [2] 

can seen from the above data that there are 
two obvious characteristics which crimp imparts 
fiber: increased fullness and increase wear 
When considering the problem utilizing natural 
tibers, to date it has been considered that cr np 1s 


changed 


Conclusions 


effect, what this work attempts out 
that the imposition crimp normally straight 
the mechanical behavior the fiber, 
cases greater extent than could normally 
ordinary study single-fiber stress 
load primarily terms tension compression 
with little the mechanical behavior the 
fluenced hy the bending properties ot tl e fiber 
Che imposition crimp greatly 
hending properties the fiber, and actually puts such 
fibers dominant position certain types 
For example, can seen that when top 
roving the forces the individual 
rarely exceed those necessary out 


fiber Yet the drafting the 
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and the total number crimps 
must clearly influence the force and energy relation 
ships between fibers any group fiber motion, such 
that involved remains another 
significant factor, but related its operating function 
crimp. The entanglement fibers either felt- 
ing spinning and tendency for them form 
stable structures rapidly obviously seem con 
nected with and our condensation studies 
dicate quite clearly that fiber has meas 
terms the fabric properties, the effect crimp 
can seriously reduce the tensile strength which fiber 
yarn capable supporting. However, terms 
abrasive action due lateral loading, terms 
flat pile fabrics, the impact ad- 
ditional crimp influence greatly the energy- 
absorption characteristics the multiplying 
many times the number bending reactions 
which the tibers must exert the 
not only can influence hand but also, 
previously, factors such wear, coverage, and sta 
bility the fabric. Although the work reported here 
was done pile fabrics, preliminary studies other 
types fabric constructions indicate that the prin- 
ciples outlined may have equal importance other 
fabric structures. 
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Review Research and Development the Field 
Textiles During 


The Staffs the Textile Research Institute 


and The Textile Foundation 


Summary 


paper review the literature published 
1949 relating science and technology the 
textiles. Because the diversity the subject 
matter, this summary, for reasons brevity, must 
concern itself with only few the important con 
tributions the field 

One the most interesting trends observe 
reviewing the literature the textile field the con- 
tinued increase applying textile research those 
and methods which have been developed 
the general area physical and chemical research 
The study fibers, and fabrics has been 
sisted materially the use new research tools, 
the development which was accelerated during the 
last war. The new techniques made available the 
research man textiles have made possible for 
him undertake more refined studies the struc- 
ture both natural and synthetic 
creased activity the study natural tibers has been 
stimulated the great strides made the study 
and development synthetic fibers. fact, many 
workers have found useful, and times necessary, 
the course their studies natural fibers 
undertake research synthetic materials 
obtain simplified and easily controlled environ 
ment for their work. Studies polythene, 
chloride, and nylon have pointed the way new 
techniques and ideas regarding structural configura 
tions which have been fruitful the research 
fibers 

The fundamental study the mechanism fiber 
swelling and the connection between swelling and 
the dyeing characteristics fibers have received 
tention. The use radioactive tracers and radio 


with the support The Office Naval 
Research, Navy Department, Contract N-9-onr-81200 


active elements as activators m_ the dyemg process 
has been anticipated that the 
technique used with various and dye bath con 
stituents will better understanding the 
dyeing process and should result the enhancement 
and closer control quality, leading more eco 
nomical processing 

Studies cross-bonding natural and 
thetic fibers are continuing actively not only the 
basic field fiber-structure analysis but also con 
nection with the treatments tibers obtain dimen 
sional stability and protect them against degrada 
tion and chemical attack. The importance has been 
recognized cross-bonds between molecular chains 
cellulose and its derivatives, keratin fibers, and 
also synthetic materials. The study such prob 
lems swelling, dye penetration, crease-resistance 
and shrinkage, and the role naturally occurring 
and artificially produced cross-bonds will not only 
add our knowledge structure but will also point 
methods which fibers may modified pro 
vide spec ial properties. 

The properties textile fibers have 
ceived considerable attention during the past year 
The behavior the dynamic modulus and the man 
ner which fiber dissipates energy various fre 
quencies have been examined both theoretically and 
experimentally. The energy loss fiber per cycle 
its oscillation appears have the same frequency 
characteristics those for metals and rubber-like 
structures. This common behavior textile mate- 
rials, rubbers, and metals emphasizes the fact that 
the dynamic-loss characteristics must identified 
with mechanism which not directly related 
given molecular structure. The relationship 
tween the stress relaxation under static loading and 
dynamic modulus and loss factor has been estab 


this relationship permits estimation the 
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dynamic performance textile material its 
static techniques are taking 
prominent place the study the physical proper- 
ties high polymers. The ultrasonic method holds 
promise becoming more generally accepted 
laboratory tool for research well 
method for the dynamic bulk properties 
a material 

The flow characteristics fluids form the basis 
the viscometric method for determining the degree 
polymerization high-polymer molecules. Recently 
method has been developed for evaluating the vis 
cosity non-Newtonian fluid; this method has 
been applied the study the change D.P. 
cotton modified industrial processing. 

the field instrumentation, effort has been di- 
rected toward the development equipment for the 
study the physical properties fibers and yarns, 
for the use radioactive isotopes research and 
plant operations, for control quality and 
ity, for moisture and 
optical and spectrographic examination materials 
The chromatographic method analysis used for the 
separation constituents finding wide applica 
tion the field textile chemistry 

the field development, many the published 
papers are concerned with the description new 
equipment and new processing techniques which 
have recently received plant trials. Here the prob 
lems relate to the automatic control of processes, to 
quality evaluation, and plant 
nection with fibers and yarns, attention 
given the processing and control blends 
fibers and the processing synthetic fibers 
equipment originally designed for either 


The various chemical treatments 


fibers, and fabrics during processing are 
active study, evidenced the number papers 
the changes textile materials resulting 
such processes scouring, bleaching, dyeing, 
and spectal treatments associated with stabilization 
problem not only tor given material but also for 
blends with other with natural 
Both crease-resistance and aré con 
tinuing receive attention both from the point 
view the baste physicochemical mechanisms 
volved and from the point view industrial opera- 


tions 
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II. Introduction 


The choice material for this review has been 
dictated principally the papers available 
scientific and technical journals published both 
the and abroad and also the standard ab- 
stract journals. The divisions the review are 
omewhat arbitrary but reflect large measure the 
distribution subject matter throughout the fields 
textile science and technology. 
believed that this review embraces most the ar- 
ticles consequence, there claim that 
absolutely complete. fact, sizable fraction 
the material originally chosen for this review was 
jettisoned because the papers were considered 
inappropriate. Certain liberties arrangement 
the text have been made order emphasize either 
the research the technological work. One these 
liberties the somewhat arbitrary division made be- 
tween research and technology and also the sub-clas- 
sification the subject matter within division. 

The bibliography been arranged conform 
Within each 


principal division the references are 


with the subject headings the text. 


alphabetical order name author; the items, 
however, are numbered consecutively throughout the 


entire bibliography. 


III. Review Papers General Interest 


reviews textile research and development 
were given Wright and Harris for 1949, 
and Goldberg for both 1948 [9] and 1949 
summary cotton research prepared the Na- 
tional Cotton Council America useful in- 
dex the current work that field. Other reviews 
presenting the programs and results research 
studies The Shirley Institute [3], Textile Research 
Institute and The Textile Foundation |7, 15], the 
Southern Regional Research Laboratory the De- 
partment Agriculture and the Wool 
Industries Research Association 
tive. Problems relating the role education 
the textile field were discussed Schwarz and 
Turner 

the field chemicals which bear dyeing 
and finishing, discussions were presented Boig 
and Fitzpatrick the chemical periodicals 
the dye and textile industries, McFarlane and 
Wilcock [13] the dyeing and finishing Fibro 
iabrics, Sisley the use compounds with- 


out active ions the textile industry, and White 
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the 


ganic chemical industries 


recent textile contributions the or- 
Another group review papers includes those re- 
lating the structure and properties the fibrous 
state. Papers general character the 
ture textile fibers and the factors contributing 
their 
Howlett Monerieff [14], Simmens and 
Urquhart [18], Staudinger Urquhart 
and Woods Dicker discussed the fac- 


tors important the resilience fibers 


usefulness 


Haigh 
reviewed the properties, origin, and output 
such specialty fibers cashmere, hair, mo- 
hair, and alpaca. The connection between plastics 
and the textile industry was considered Giles 
who pointed out that plastics may used com- 
ponents textile plant machinery, actual 
textile materials, impregnating materials for tex 
tiles. Buck and McCord made thorough re- 
view the field luster relates This 
paper includes analysis the market for luster, 
together with review the technical 


countered controlling and measuring luster. 


IV. Research 
Adsorption and Swelling 


this field the research studies were concerned 
with the adsorption liquids textile materials 
and the relationship between adsorption 
swelling characteristics. Preston and Nimkar [56] 
reviewed the swelling data for textile fibers and in- 
vestigated the use the centrifuge for measurements 
volume swelling. White and Stam studied 
the swelling human hair and proposed theoreti- 
cal isotherm accounting for their results adsorp- 
tion and swelling. LeCompte and Lipp [53] 
gated methods testing for moisture fibers. They 
concluded that toluene distillation the most accurate 
method for wool. The water absorbency fabrics 
was studied Jackson and Roper 

Mellon, Korn, and Hoover reported their 
water-adsorption study wool, silk and al- 
bumin fibers which had been treated alter their 
internal structure. They concluded that such treat- 
ments not influence water adsorption. Campo- 
sortega, Moncada, and Rowen found 
fluence light the water adsorption wool. 
Hutton and Gartside presented adsorption and de- 


sorption data for water silk [48] and nylon 
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Abbott and Goodings [29] considered the water 
adsorption nylon also, and the density and swelling 
properties Hall [39] discussed water 
sorption and swelling for rayon 
fibers. Swelling and shrinking artificial cellulosic 
materials the form fibers, yarns, and cloth were 
discussed Girard 37|. Swelling and shrink- 
ing cellulosic materials were also 
Tarkow [60]. Guthrie extended the data 
the integral and differential heats sorption cel- 
lulosic fibers. Campbell and Johnson 
the adsorption acetone cellulose nitrate 

theoretical treatment the interaction poly 
mers and vapors (similar the mixing treatment 


was Rowen 


rubber suggested and 


and thermodynamics adsorption exten 


1 ‘ 
Simha consider 


sively from theoretical standpoint. This series 
cludes treatment the thermodynamics and heat 
adsorption [43], the transition from adsorption 
solution unimolecular adsorption nonum 
form surfaces extension the Brunauer 
Emmett-Teller theory adsorption [35, 45], and 
extensions liquid theories physical adsorption 
with the theory Huttig 


the ry 


review diffusion through cellulosic materials 
was presented Stamm [52] 
gave experimental and theoretical discussion 
the diffusion electrolytes through organic mem 
branes. Diffusion through materials providing uni- 
form capillary networks molecular dimensions was 
Crank and Henry 


reported the effect variable diffusion coefficient 


discussed Barrer 
the rates adsorption and desorption. general 
theory for diffusion and 
based absolute reaction-rate theory was developed 
Zwolinski, Eyring, and Reese Collins and 
Kimball [33] discussed diffusion-controlled reaction 
rates. 

MacArthur and coworkers showed 
King and Medley dis- 
cussed the electrolysis keratin-water system [50] 


fibers causes contraction. 


and the influence temperature and adsorbed salts 
the D.C. conductivity 


Properties Dyestuffs and Dye Baths 
related 


-The 


the aminocoumarins was their 
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constitution by basis of the 


Hodgson 


theory resonance 


the 


lated the photo-oxidation the non-nitrogenous vat 


‘ 1 
and sul 


chazoary! sulfonates, sulfinates, tones was dis 


cussed Hodgson and Bowen 


suggested that processes 


considered the 


and photosensitized reactions solu 


role free 


Evans and Uri discussed the 


eal formation atoms solution 


Norris 


Hodgson and mecha 


The photo 


considered the 
Hiss of 
oxidation azo dyes was considered Desai and 
Giles for aqueous solutions and 
for solvents. The theory redox sys 
agents were found solubilizing 
agents for number currently used 
dextrine was found stabilize reduced vat-dve 
Contractor and Peters 
phthalic acid and anhydride new 
Cupriferous dyes were reviewed Krahenbuhl and 
Wizinger and vat dyes Bender 


colorimetric analysis was discussed 


by Mace Adam {105 
Theory and 
views the theories dyeing and dye affinity 


literature during 1949 |70, 93, 107 


hemistry 


the 


viewed by Morton | 106} 


Was fre 


and Frohlich examined the dyeing 
with acid the dye 


ing viscose with dves were reported 


Preston, Mhatre, and Narasimhan 
the effect swelling; and Standing and Warwicker 
who the effects carboxyl groups 
Geake [92] presented data the absorption two 
vat dyes by cotton 

Peters and Speakman developed the concept 


“internal pH” for wool This concept was 


Kitchener and 


discussed further 


\lexander 


and Peters and Speakman Donovan and 


Larose gave data 


the adsorption sulfuric 


acid the presence sodium sulfate and discussed 


t 


sorption their and Rattee 


examined the leveling properties acid dves, and 
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Gaunt considered the theory dyeing wool 


with chrome dyes 
General Papers the Dyeing 


reviewed methods coloring textiles, and 


Teplitz [117] the methods dyeing new 


fibers \ review of toners and organic fluorescent 


dves was given Petersen, 


The new photochemical vat-dyeing proc- 


ess has attracted wide attention. Other new 


techniques, especially high-temperature proc- 


esses 94], were investigated 


The use salt brine exhausting agent 


was reported common salt was com- 


pared with salt determine the difference 
rate exhaustion and ultimate strength direct 
Clark and Me- 


stressed the importance the initial 


dyeings cotton and rayon 
Cleary 
exhaustion rate vat dyeing. The use labora- 
tory tests for assessing dyeing and leveling proper- 
ties quantitatively were also examined [65, 103, 104}. 

reviewed the application microscopical methods 
dyeing problems. interest was shown 
photochemical fading and degradation. Cooper and 
Hawkins [81], Vickerstaff and Tough [118], Lead 
and Nordhammar and [108] evaluated 
the methods and variables involved making light 
fastness tests. Atherton and Seltzer [73] and Bur 
Egerton 
and Dewar Landolt [100], 
Clibbens, and Probert and Fox [90] 


examined photosensitization and tendering textile 


gess reviewed the fading dyes. 


materials 


( hie mistry of ¢ ellulose and ( ellulose Derivatives 


interesting method for disulfide 
cross-links into cellulose derivatives was studied 


groups were converted Bunte salts, and these were 


oxidized order obtain disulfide 
duction the thiol form with thioglycollic acid was 
found to he Nonreducible 


dithio) cross-links were formed the action 


possible 


the Bunte salt 
Timell continued his series papers cellulose 


reactions, the formation carboxymethylcellu- 


lose the primary hydroxyls react first, and sulfo 
ethylation the ratio substituted primary 
ondary groups decreases linearly with reasing 
measurement techniques 


the accessibility 


= 
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Mark and Nickerson and found them agree. Per 
oxidation methyleelluloses prepared from 
sodium cupricellulose showed that etherification 
curred first the amorphous portions. measur 
ing the absorption highly substituted 
celluloses and assuming that the 
reaction takes place the amorphous region, Timell 
found that the ratio amorphous crystalline 
gions was the same the fibrous ester 
original cellulose (measured periodate oxidation 
Branched chain ethers can prepared [173] the 
cellulose dispersed quaternary ammonium 
droxide, which used reaction medium and 
catalyst. the most recent papers [174], 
proposed the use the change rate the reaction 
cellulose with sodium liquid ammonia meas 
ure the degree accessibility the cellulose 
cellulose, and unsaturated 
Seven possible reactions between cellulose 
maldehyde were reviewed and discussed 
Two papers Entwistle, Cole, and 
Wooding reported studies the kinetics and mecha 
nism the alkali cellulose. 
kinetics the uncatalyzed reaction indicated that 
transient free radicals. Substances which generate 
free radicals were shown catalyze the reaction, 
while silver and gold compounds, well typical 
organic antioxidants, inhibit it. Possible 
zation processes were discussed the light these 
McBurney and coworkers 129, 
studied the light and heat stability ethylcellulose 
The heat 


degradation both materials oxidation 


results 
and the heat stability cellulose acetate. 


tion The same type oxidation occurs when 
ethylcellulose exposed ultraviolet light, but the 
rate reaction much higher. The commercial 
oxycellulose the nitrogen-tetroxide 
method was described Kenyon, Hasek, Davey, 


fications for its use surgical gauze were listed 


Chemical and physical speci- 


Nevell [152] also reviewed the oxidation cellulose 
with nitrogen tetroxide. 

The photochemistry cellulose was studied 
Launer and Wilson [146]. 


region, water retards the deterioration cellulose, 


the far ultraviolet 


whereas oxygen has effect. ultra- 


violet region, the reverse true. This difference 
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assumed due the fact that photons the far 
ultraviolet region have sufficient energy break 
( or ¢ 


region they can induce reaction 


bonds whereas the near ultraviolet 
present. The effect water vapor interpreted 
indicating that part the water chemically bound 
the cellulose. far ultraviolet region about one 
each thousand photons absorbed 
group Indian workers [153] showed 
that the changes taking place fabrics which have 
been stored atmospheric oxygen after having been 
exposed ultraviolet can brought about 

The structure cellulose continues receive 
Van der and Studer concluded 


that pure cellulose has free carboxylic acid groups, 


tention 


but that its weak acid nature due accumula 
tion groups the glucopyranose residues 
Steele and Pacsu described technique for 
studying the spectra regenerated cellu 
Dickey and Wolfrom 


cellulose mild acetolysis and chromatographically 


separated from the product 
homologous sugars from 
teresting series papers Reeves 
cuprammonium glycoside complexes 
which may eventually throw some light the mecha 
nism cellulose solution cuprammonium 
Heterogeneous acid hydrolysis regenerated cel 
lulose was shown Hermans and Weidinger 
However, ramie 
Mehta and 
[148] subjected native cellulose and rayon 


mined Hermans’ x-ray method 


did not undergo any significant change 


mild hydrolysis, the D.P 
for rayon 60, for cotton 250. The product 
was hydrolyzed, and the rate 
crease reducing power was found many times 
faster than that normal glucopyranosides 
This was interpreted the authors mean that the 
product corresponded the dimethyl acetal 
Mehta and Pacsu 


examined the degree polymolecularity 


open-chain sugar 
modified celluloses. They fractionated nitrates 
hydrocellulose from native cotton, surgical cotton, 
and viscose rayon. Their results indicate that large 
proportion the hydrocelluloses are that 
almost the methanolyzed native cotton con 


sists molecules with 252, about 70° the 
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the from 


possesses 62 


These results are interpreted 
the basis the new concept 


Harris and Kline 


vestigated the destructive hydrolysis wood cellu 


propose d by Paesu 


lose with hydrochloric acid and with sulfur dioxide 


The latter has rate constant for the reaction equal 


1/7 that hydrochloric acid under 
and less reducing sugar 


Hessler and Merola compared several meth 


ods for determining the cellulose content bast 


hibers Phe reagent they proposed consists of one 
part monoethanolamine and three parts ethylene 
glycol. Conrad and coworkers made de- 


tailed study the determination cellulose acid 


dichromate oxidation, Failure account for the 
theoretical amount cellulose this procedure was 
found due retained moisture the sample 
and the formation and loss some carbon mon 
equivalent weight, taking 
into account these discrepancies, was for 


ashing textile materials, using nitric, 


routine investigated the wet 


sulfuric, and perchloric acids, and found 
cases that this procedure superior the dry meth 
ods normally 

conversion cellulose into xantha 


Mitchell 


content, 


tion was the subject number papers 
followed changes a-cellulose 
carboxyl content, and pentosan content the cel 
lulose from through spinning for several pulps 
different Special consideration was 
given depolymerization reaction, Some effects 
time, temperature, and oxygen concentration the 


extent ot 


alkaline degradation were 


presence oxygen may the factor determining 
which two types alkaline degradation will occur 
Samuelson technique for compar 
the reactivity wood pulp toward 
The samples were xanthated with carbon 
strength, 


‘| he 


the molecular weight and viscosity the cellulose, 


undissolved residue was deter 


mined residue depended little 


but mercerization, ageing air, hydrolysis 


HC] increased 


Phillips 


cellulose xanthate derivative and found 


structure the Scherer and 


substitution. The assumption that this hetero 
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geneity result the slow penetration the re- 
agent into the soda-cellulose structure appears 
agreement with known types topochemical re- 
actions. and his coworkers published three 


first showed that the oxidation the 
alkali cellulose sharply retarded its 
nuxture with Na,S. The latter alone less effective 
The action of these salts is complex in viscose solu- 
tions since they are agents 
The second and third papers 
cerned with components viscose which add lose 
atom sulfur, and with thioanhydrides xanthic 
acids and their transformations 

Fordyce and Simonsen [130] studied the evapora- 
tion binary mixtures solvents from cellulose 
ester solutions. the absence cellulose deriva- 
tives, the solvent mixtures evaporate primarily ac- 
cording liquid-vapor equilibrium characteristics 
the presence cellulose esters, evaporation 
many cases deviates from this behavior, showing 
retention certain types solvents. 
Fortess [131] used specific-gravity measurements 
detect the interaction various organic liquids with 
cellulose acetate fibers. The rate and extent pene- 
tration was determined for large number and variety 
pure organic liquids. The maximum apparent 
specific gravities for the yarn were found fune- 
tions the polar groups the molecules the 
Rosset and Paris [159] deacetylated cellulose acetate 
homogeneously and observed the changes its prop- 
erties the reaction for direct 
showed maximum acetic acid content. 
and 13%, 


larly with increasing acetyl content. 


respectively. Density increases regu- 
and 
Urquhart [143] found that traces oxalic acid in- 
troduced into cellulose acetate fabrics during manu- 
facture are the cause the deterioration the fabric 
when normally washed, and also have solubilizing 
effect when the fabric stored high 
humidity. Reid 
acetylated cotton cellulose with ketene, 


Hamalainen and partially 


chloric acid catalyst. Samples containing 
acetyl retained their fibrous structure 
fered only slight degradation. The acetylation was 
accompanied the formation yellow and brown ke- 
Roberts [158] investi- 
gated the use diphenylamine color reagent for 


tene polymerization products. 


detecting the presence nitrates cellulose esters. 
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For general use, 0.1 


estimates 
when films known nitrate composition are used 
for comparison 

the 


nitrocellulose molecules solution light-scatter 


Badger and Blaker investigated form 


ing methods. The molecules are relatively and 
are shown nearly fully extended D.P. 
about 100. 
assume the properties random coil 
| 
solubility and D.P. for cellulose nitrate. 


Above this D.P. the molecule begins 
Scherer and 
Masuelli studied the relationship between 
The solu- 
bility linear function the logarithm the 
which agreement with the relationship found 
with other high polymers. Reid, Mazzeno, and 
Buras [157] investigated the composition two 
types cellulose phosphates. Phosphates prepared 
the urea-phosphate method have all their phos 
phorus the form monosubstituted phosphate 
ester. Those prepared the action POCI, and 
pyridine are similar, except that typical sample 
23% 


form disubstituted phosphate ester. 


the phosphorus can accounted for the 


Steele and Pacsu made some studies 
Heterogeneous hydrolysis this 
material weak showed rapid drop D.P. 
limiting value 60. The apparent rate constant, as- 
suming first-order reaction kinetics, changes rapidly 
first but more and more slowly the D.P. falls from 
900 The behavior partially methylated cel- 
lulose mild heterogeneous hydrolysis confirmed 
the topochemical nature the alkylation reaction 
Attempts 
pyridine solutions resulted difficulties 


which indicate that neither solvent suitable for 


fractionation. The difficulties are related 
solubility behavior trimethylcellulose, which 
discussed the light present theories polymer 
solubility. McBurney [147] studied the oxidative 
stability ethylcellulose elevated temperatures. 
The rate oxygen adsorption and length the in- 
duction period are not functions 
substitution viscosity. Initial attack the oxygen 


form peroxides; once formed, the peroxides 


decompose rate faster than their thus 
there maximum the peroxide content. Scherer 
and McNeer investigated the fractionation 
ethylcellulose from various solvent-nonsolvent 


tems. 


results were obtained adding 


acetone-water mixture solution the material 
Higginbotham and Morrison determined the 
conditions under which amylose and amylopectin 
may distinguished iodine absorption, and 
used this technique studying whether not 
corn starch and some root starches can separated 
Hig 
ginbotham later showed [139] that the absorption 


quantitatively into the above two components 


iodine amylose does not reach limiting value 
other than that imposed the limited solubility 
the iodine, although the fact that the ab- 
sorption occurs two stages. showed 
that amylopectin absorbs much iodine 
the iodine concentration sufficiently 
Myrback and 


which indicate that the irreversible process 


high reported experiments 
two enzymes (one forming the others 1,6 
results amylopectin, while the corre 
Semmens observed that 
radiation hydrolyzes potato starch, and suggests that 
this 


may the physical mechanism enzymic 


hydrolysis. French, Levine, and Pazur [132] pre 
pared and characterized amyloheptaose controlled 


Haller 


starches” be re 


hydrolysis Schardinger’s 
suggested that the name “soluble 
stricted those having specific group chemical 


properties 


Viscosity, Molecular Weight, and Related Studies 


Rivlin and Oldroyd developed mathe 
matically the hydrodynamics the flow non- 
Newtonian fluids through tubes 
section. Brinkman various problems 
related the hydrodynamic properties swarms 
particles and macromolecules whose flow 
treated extending the hydrodynamic equation with 
damping term which proportional the mean 
rate flow. Krieble and Whitwell derived 
equation for the calculation the counterpart 
viscosity for pseudoplastic dilatant liquid and 
have shown how would useful measuring the 
Wilson proposed 


formula relating the intrinsic viscosity linear 


D.P. high polymers. 


polymer its molecular weight and 
trinsic viscosity given function the num 
ber links polymer chain, and two constants, 
and K,, are expressed the terminology the 


Kirkwood-Riseman theory. Vand [193] extended the 
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molecular particle-size range introducing cor 
rection factor Containing the ratio the volumes 
of the solvent to the solute molecules 

Davis and reviewed summarized 
the which are importance making rapid 
the same time much additional mforma 
tion Howlett and Belward [187] sug 
two methods for rapidly 
Stow, Horowitz, and Elliott adapted the 
capillary viscometer the 
measurement range and analyzed its 
Results agree with falling-ball techniques when prop 
erly designed instruments are used 

Fox and Flory measured the intrinsic 
ity some fractions over 
range temperatures and number solvents 
The results agree with the postulate that 
viscosity reflects directly the effective volume of the 
molecule dilute solution, the tactor 
expressing the interaction the equivalent sphere 
with the solvent very nearly 
cept perhaps very low molecular weights. 
and Simkins [183] also reported data which show 
clearly that solvent the 
are strongly dependent molecular weight for linear 
flexible polymers, and they support the concept that 
the the intrinsic viscosity such 
differences the tightness the molecules 
solution 

proving the arithmetic treatment involved 
determination the distribution the molecular 
sample The process considered 
was fractionation successive Beau 
valet and Clement also presented 
matical approach for determining and the dis 
tribution Fractionation was used 
the Aggarwala and [176] meas 
ured the distribution molecular weights bamboo 
cellulose, and Wannow and Thormann 
the chain-length distribution for 
Complex frequency distributions were 
both cases 

study Cleveland and Kerr [182] 
osmotic pressure amylose acetate 
cated that these derivatives are associated different 


extents organic solvents; the extent associa 
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tion appears depend the solvent. Meyer and 
coworkers solutions and 
pastes and interpreted their properties the basis 
the physical-chemical the individual 
and Bechtel and Fischer described viscometers 


components the starch granule 


which are capable obtaining satisfactory 
cal data starch pastes for either industrial testing 
research purposes 

Herrent, Mouraux, and Lude studied the 
viscous phenomena associated with concentrated col- 
loidal solutions cellulose xanthate which are 
portant rayon manufacture 


Deterioration Materials 


York and Kornreich independently 
reviewed the sources and causes damage tex- 
tiles during and use, including methods 
for identifving and determining the extent some 
Murdison and Roberts 
studied the effeets laundering and storage cot- 


types damage 


ton cloth. the course 100 launderings 
automatic machine progressive wear effects the 
fabric were demonstrated. strength 
steadily fluidity increased only after washings. 
The Congo indicated gradual increase 
mechanical rupture the cuticle. Samples retested 
years laundering showed higher fluidity and 
lower tensile strength all washing levels. Race 
discussed the degradation cotton during at- 
mospheric exposure, with particular attention de- 
voted the theories which would explain the post- 
reaction cellulose with oxygen. Bogaty 
found that cotton fabrics which been 
treated with copper naphthenate deteriorate more 
rapidly outdoor exposure than untreated fabrics. 
Free copper sulfate was found accelerate the ten- 
dering. Perti, Ranganathan, Subramanian, and Sud 
examined the role metals more 
and agree that copper, well tin 
degradation. Manganese retards deterio- 
ration markedly, while iron and aluminum show some 
protective action, Chromium has 
Smith described modification the solu- 
test for measuring cellulose degra- 
dation 

\ppleby extensive review the lit- 
erature the light textile materials, 
considered the influences the light source, atmos- 
and physical state the sample. Lowry 
proposed that the various colored ma- 
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examinations before and after exposure. dis 
cussed various methods for interpreting the data 
Egerton studied the action light acetate 
‘rayon and nylon dyed with various dyes. The phote- 
chemical degradation both these 
idyed undyed, was found due oxidation 
processes. Acetate dyes which are effective 
creasing the degradation nylon were found 
capable increasing the degradation undyed cot 
Pinte and Millet 


reviewed the influence the principal destruc 


ton irradiated vicinity 


tive factors the photochemical degradation 
aves 

Callow and Speakman studied some the 
chemical and physical changes which take place when 
jute exposed air and the main 
components jute were found undergo degrada 
tion. Methylation and acetylation under proper con 
ditions will reduce the discoloration that jute 
man found that calcium alginate 
dergo rapid and severe degradation due chain 
sion during exposure The mechanism 
the breakdown could not deduced from their 
periments. Chromium alginate was found 
much more 

Marsh and coworkers [210, 
literature the occurrence fungi which cause cel- 
lulose deterioration and addition tested some 400 
\ctivity very widely distributed but 
versal. Siu, Darby, Burkholder, 
studied the mechanism the growth 
species microorganisms and other sub- 
strates. One firmly bound substituent each anhy 
droglucose unit was sufficient prevent microbio 
logical attack, whatever the nature the group 
Block [198] reported some outdoor exposure tests 
cotton duck which had been treated with various 
Copper, silver, and phenolic compounds 
stood well after years the field. The copper 
ion rather than the anion molecule appeared 
the effective agent copper compounds (cf. 
Mercurials and other heavy-metal fungicides did not 
afford 2-year protection. Marsh tested some 
fabrics with organisms having high tolerance for 
copper and which renders fungicides which 
are dependent these metals less effective. Several 
specific treatments for mildewproofing fabrics have 


been described: “Sanitizing” Williams [220], 
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phenyl mercuric and Race 
Weatherburn and Key [213] also 
discussed some the commercial processes for rot 
proohing tabrics 

LaFleur pointed out that wool damage may 
roughly classified into reduction, 


dation, and 


incipient decomposition caused 
posure light heat the presence Data 
were presented showing the changes wool during 
laboratory treatments which simulated 
ous kinds damage. Stahl, MeQue, Mandels, and 
Siu studied the microbiological degradation 
wool, particularly sulfur Inorganic sul 
fate was found product the decomposition 
of wool by fungi 


ported 


Shema and Appling 
that the degree of bacterial degradation of 
woolen felts can determined the 
which the fibers absorb Lindberg 
about thick the outer surface This 
the osmotic membrane which observed All 
fragile laver too sensitive used for estimat 
ing damage. Whewell and test for mechani 
cal damage and the Kiton Red test for extent 
chlorination have similar high sensitivity because 


this membrane 


Structure and Properties Cellulose Fibers 


The series reviews fiber structure 
1949 members the Textile Institute included, 
among others, papers cotton flax 
long vegetable fibers and viscose rayons [251], 
addition, Berkley reviewed variations the 
structures natural cellulose fibers which make 
them useful various applications. brief 
tion the caroa fiber was also published 

Interest jute commercial fiber increas 
ing, shown several papers relation 
ships and tensile strength jute 247, 252, 

The bulk research native cellulose fibers 
ported 1949 was concerned with their fine struc 
ture. Techniques used various investigators 
cluded x-ray methods for crystal 
245], 234| and lateral-order de- 
termination 237], electron micrography 
density measurements moisture sorption 
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has revealed network arrangement 
the primary walls and more less 
parallel arrangement the secondary walls native 
fibers | 246 | The primary wall encases the fiber, 
retarding the entrance reactants with the cellulose 


primary wall results 


penetration and 
higher reaction rates | 235 | This observation 1s 
confirmed density whole and 
cut cotton fibers immersed nonswelling 
liquid media Density studies cottons 
media indicated the presence 
small pores spaces within the fiber 
has been substantiated the nitrogen-adsorp 
tion studies Hunt, Blaine, and Rowen 
cotton linters, which evidence pores 
radius was obtained 

Considerable research the structure and 
ties viscose was reported 1949 
reviewed the characteristics various 
and their methods manufacture. Structure 
skin and core received special investigations 
these utilizing the method successive 
acetylations and removal outer 
with solvents order study the swelling charac 
teristics the various parts the 
Hermanne published thermodynamic inter 
pretation the mechanical behavior rayon 

relationship between mechanical behavior and 
molecular structure appears have received much 
less attention than the subject deserves 242, 
Some work the analysis for minor con 
ported | 243, 248} 

The ditferential dye cotton 
maturity being used more and more for rou 
tine cotton quality evaluation 
and Boulton [223, 225] investigated the theory and 
application of this test to both cotton and viscose 
ravon and concluded that the test can used dif 
ferentiate between coarse and fibers 
Work showed that unstretched, swollen cellu 
lose acetate dyes green the test, the 
showed that thin cotton fiber tips generally 
dve green even when the center portion and 


proposed method 
for determining the maturity cotton chemical 
analysis based wax content the tibers 

The production and properties cellulose acetate 
were discussed the excellent reviews Wilson 
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and Work cellulose ace- 


tate fibers spun have detinite crystallinity which 


cannot increased because steric 
ing however, produce orientation 
which can during hydrolysis pro 
duce highly erystalline cellulose 
fibers The cellulose acetate fibers themselves 
have strained outer layer which shows cracks and 


other defects after being stretched 


Structure and Properti Protein Fibers 


Structure tine structure wool 
was reviewed [279] reviewed 
work the fibril structure wool, and Hopkins 
considered the chemical, morphological, and 
physical properties wool fibers. Consden [285] 
and Zahn 331] gave reviews the chemical 
structure The use x-ray diffraction tech 
Perutz who also outlined the use Pat- 
method for interpreting 
patterns crystalline materials. Lindberg 
workers gave account the fine histology 
wool fibers and hairs revealed recent optical 
found evidence for the 
The authors have shown the practical 
portance the fine structure wool dyeing, dam- 
tests, shrinkproofing treatments, 

and coworkers using polar- 
ized infrared techniques, found evidence for chain 
folding both synthetic polypeptides and keratin 
their results may explained the peptide chain 
folded and maintained the folded state intra- 
chain hydrogen bonding. structure 
closely packed system does not appear them 
consistent with the 

Darmon and Sutherland discussing this 
work, stated that because the existence two 
three types hydrogen bonding the 
model for the structure a-keratin 
and Hanby probably oversimplifica- 
tion the actual structure. Astbury pointed 
out that the type folding suggested Ambrose 
coworkers would not give the proper x-ray dif- 
fraction pattern for the a-keratin, that this structure 
not sufficient account for extension from 
40%, and that first sight the structure 
certain synthetic polypeptides bears strong re- 
semblance the a-pattern native keratin even 
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though there enormous difference between the 
properties the synthetic polypeptides and those 
the natural fibrous proteins. Astbury changed 
the proposed structure polyglycine the basis 
suggestion made Bunn that polypeptides with 
shorter side-chains might expected fit together 
approximate close arrangements those found 
(nylon). The revised structure brings 
the calculated and the measured density into agree 
ment. 

The rubber-like elastic properties fibrous pro 
and Mever 


316] terms the current structural models 


teins were discussed Astbury 
for these fibers. Jagger and Speakman gave 
brief account investigations the relaxation and 
recovery animal fibers and the mechanism 
strengthening. They found that arrangement the 
structure which had been stretching 
accompanied restrengthening which proceeds 
slowly water low temperatures but which can 
accelerated raising the temperature. These 


processes, which are 


now conducted room tem 


perature, may obtained much shorter periods 
time raising the temperature 
studying the stress-strain behavior Lincoln 


wool, Ripa and Speakman [321] showed that several 


successive extensions water and 
hydrochloric acid can given these fibers with- 
out serious change their elastic properties. 


confirms results other wools and 
human hair. 

the surface properties wool, Lind- 
berg [207] reported the presence thin membrane 
the surface the wool fiber; the 
fect such membrane damage has been men- 
tioned earlier this review connection with the 
deterioration textile materials. Lindberg’s ex- 
periments wool was given slight chlorination, then 
shaken with water, and drop the suspension was 
examined the electron microscope. large num- 
ber membranes about 100 thick were observed. 
These are considered the osmotic membranes 
which are responsible for the bubbles and sacs formed 
Allworden’s reaction. was pointed out that 
the surface membrane plays important part the 
diffusion dyes and other large molecules into the 
Mercer, Lindberg, and Philip [314], 


continuing their studies the structure the cuticle, 


wool fiber. 


showed that three components may recognized 


the cuticle wool and hair: endocuticle, exocuticle, 


the keratin, 


sible separate the epicuticle, thickened the 


hesion more less the laver, 


the form continuous tube, the external surtace 


the surface properties wool examined 


fiber-to-fiber friction, using fiber twist method 


developed them. The study 
tional properties influenced oxidizing 
ducing agents indicated that chlorination 
creased both anti-scale and with-scale friction, but 
with increasing severity of treatment the scales were 
attacked and were then easily removed abrasion 
increase 
the 


not 
scale substance, except when followed 


| otassium 


both 


permanganate 


coefficients but did 


with sodium bisulfite. The authors con 


cluded that 


treatment 
the frictional behavior wool and its 
change when treated with different reagents 
explained the histological structure the 
layers the Mercer [310, 313] applied x-ray 
and birefringence techniques study the orientation 
and hardening keratin the hair follicle and also 


used 


the electron microscope study wool which 


The 


polymer seemed deposited chiefly the extra 


polymethacrylic acid had 
fibrillar regions the wool 

Evans and Gergely discussed the possibility 
that bands energy levels exist proteins; these 
banded electronic energy levels confer small 
extra stability the protein structure, 
the photoconductivity and diamagnetic anisotropy 
should reveal the correctness these 

The Chemistry Wool 
the published research the chemistry wool 
disulfide 
The reaction wool with dilute solutions 


large segment 


concerned with reactions the 


linkage 


Alexander, Carter, and Hudson non 
felting treatment; the principal reaction oxida 
tion the disulfide the 
trolled diffusion. The reaction kinetics wool 


bond, with reaction con- 
with various solutions was reported Alexander, 
Gough, and Hudson who showed that the 
rate-controlling factor the reaction solution 
either diffusion through liquid film diffusion 
the 
kg.-cal./mole, 

and Zahn [289] discussed the chemical dam- 


This 


fiber, the activation energies being and 


age wool dithionite during printing 
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causes the cystine bonds break, resulting 
more resistant the damage caused discharge 
printing, the wool hair first reduced dithionite 


tion with alkali dihalides, such dibromoethane, 


this treatment then followed 


order produce new bonds from the 
and Zahn 


believe that animal hairs and 


present through reduction 
wool may due kind “melting” process 
which within the keratin fibers rather than 
animal hairs with phenolic solutions, such phenol 
catechol, and 


pyrogallol, the 


chains were free and able contract series 
studies polyamides and natural silk 
these phenolic agents were made. The results are 
interest since these fibers not have cystine cross 
bonds, although their behavior similar that 
animal hairs 1.5 5.0 phenolic solutions 
study the changes linkages during wool 

Reactions involving the linkage, 
pally those used for resistance of wool to shrinkage 
permanent set, were reported Speakman and 


coworkers reactions the cross-bonds with alkalies 


chlorine, and 


cyanides 
sodium hydroxide [291, 
evanate [319] were reported 

Alexander | 265 | pointed out the role of hydrogen 
addition the breaking disulfide linkages, the 
breaking hydrogen bonds with strong aqueous 
solution however, the fibers 
contract LiBr solution stated that 
both supercontraction permanent 
set can effected without breaking 

strong and weak acids wool, silk, and 
The absorption strong acids wool and natural 
maining constant with increasing acid concentration 
creases but damage done the fibers 


The increase acid absorption may due 


take up ot protons by the negatively charged oxvgen 


Weak acid take-up ditfers 


from that strong acids because the 


the 
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creases with decrease pH. Wool, natural silk, 
and polyamides behave similarly when treated with 
both strong and weak 

the reaction formaldehyde with proteins, reported 
weight, osmotic pressure. The 
crease molecular weight ascribed the forma 
tion methylene bridges between the amino and 
other reactive bonds two more 
was found that proteins polypeptides which are 
rich amide but poor amino groups are not 
readily cross-linked result this formaldehyde 
Middlebrook {318} examined the reac 


tion formaldehyde with proteins under acid condi 


treatinent 


tions and found evidence combination 


some the resultant reaction products can 


moved by distillation in acid. 


hair postulated that the aspartic acid 


For wool and human 


form asparagine residues, and the acid 
the form glutamine and glutamic 
dues. The formaldehyde thought 
bonds between the glutamic groups 
the 


Formaldehyde probably combines with the asparagine 
amide groups form 
acid; this stable boiling dilute 
acid 

The formation polymers wool, for purposes 
stabilization, was discussed Lipson and Speak 
man for the case methacrylic 
Lipson for vinyl Alexander, Carter, 
and Earland discussed the surface treatment 
wool fibers with silicone plastics 


bility 


The factors affecting the formation keratin dur 
ing the growth hair was studied Mercer 
the zones the formation the cortex were defined 
Marston 


the effect cobalt- 


and the role each was described 
discussed 
diets the formation fibrous keratin the wool 
Cobalt exerts its action primarily either 
the lumen the alimentary canal the sheep dur- 
ing its passage through the wall the canal. Cop- 
per more directly related cop- 
per deficiency lowers markedly the quality the 


fleece. Copper therefore presumed primarily 
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responsible for catalyzing the oxidative closure 


the thiol residues the pre-keratin fibrous protein. 


The 


milling and heat treatment was discussed Stahl, 


decomposition cystine and wool 
and Siu the action ultraviolet light 
photo-oxidative agent was discussed Roberts 


wool 


water-soluble substances 


was shown 
Weis 
the greater the affinity for wool the greater the 
bacterial activity for substances 


Bauer made 


Fischer, Seidenberg, and 


related antibacterial activity 


study weight losses 
curring the carbonizing process and attri 
buted these losses the acid hydrolysis the wool 
protein The weight loss was considered to be a 
measure the wool hydrolysis occurring 
zation. analysis the side-group constituents 
in wool, Middlebrook {317} 
metric studies that the lysine content and 
the 


estimated from colori 


Tauber described 
method for identifying tryptophan and related 
used color test for identifying the 
yellowish-green fluorescent compound which tryp 
tophan converted result perchloric acid treat 
was pointed out that casein and other pro 
teins that contain tryptophan give this color 
tion, but that gelatin and silk important 
note that this color reaction not obtained for any 
amino acid other than tryptophan 

Structure and Properties litera 
ture relating research silk not extensive 
comparison with that wool and synthetic protein 
Howitt [302] reviewed the structure silk 
and discussed the amino acids obtained from both silk 
and wool hydrolysis; the chemistry silk and 


fibers. 


the structure fibrous proteins were also considered 
Zahn made study, using the electron micro- 
scope, the fine structure natural silk fibers 
which the silk which had been treated with bacteria 
was first separated into individual fibrillae 
250-500 
Microtome sections the untreated silk fiber, how 
ever, show very fine filaments the order 40-90 


These basic fibrillae are wide 


wide. The ultraviolet spectrographic studies 
indicated that for silk fibroin 0.5% 
tion 9.2 room temperature tyrosine bands 


and 


60°C, however, this absorption spectrum changes 


appear the absorption spectrum 


that for glycyltyrosine anhydride, which derived 
Fibroin 
from cocoons and silk glands caterpillars 


from the diketopiperazine 
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characteristic of 


light vector placed between 


absorption tvrosine 


the 


to the main 


the region 


chain axis, sharp absorption band appears 


area 50-60 the origin this band was not desig 


nated the When radioactive and 


alanine were injected into the body cavity 


mature 


the groups some 
amino acids associated with the silk fibers produced 
were Further experiments that 


the amino acids were incorporated into the protein 
the living silkworm gland 
Synthetic Protein Fibers 


Bamford, 
Hanby, and Happey | 278 | 


to the load tn 


The entropy contribu 


stretched casein fibers was 


Kokes, and Peterson 


| 


and Hoover, 

Arthur and Many prepared from cot 
tonseed protein, for which the dry strength the 
order 0.6 per den. and the wet strength 
0.2 0.3 per den. These fibers are 
soft hand 
keratin 


orange color and have 


work 


of wool keratin, 


studied the dissolved 


using 


lraction 
saturated urea solutions reducing 


The 


dissolved salted out solution, 


agents those emploved Lundgren 


kinds precipitate drawn 


one prec ipitate may 
into fine fibers which have anisotropic physical prop 


marked 


the x-ray pattern 


erties and 


and which 
menting the described Mercer for 


stated diffraction 


constituted wool, that the x-ray 
patterns the casein fibers studied did not show 
typical a-keratin structure. felt that the form 
obtained Mercer probably due the presence 
protein which not denatured the solvents and 
which can matrix soluble pro 
tein manner somewhat similar that suggested 
for highly orientated Although certain 
polypeptide molecules produce x-ray diffraction pat 
terns which are similar that a-keratin, the 
tent this similarity has not been 
Wormell and Happey indicated that probable 
that the 


wool casein fibers [328] 


Happey and Wormell [299], study the 
structure and properties keratin fibers regenerated 
from wool, gave description the methods for the 


dispersion wool and its extrusion into continuous 


chr 
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yarn with The soiu 
ble protein extracted with sulfide, after 
which the precipitated, redissolved, refined 
solution, and finally 
The yarn produced has tenacity about per 


The 


relative and physical 


properties during processing 
The authors suggested that this procedure 
keratin, may be apphed to waste products ol the 
wool trade and such other proteins horn, hooves, 


ete 


Structure and Properties Synthetic Fibers 


Numerous reviews describing new synthetic fibers 
have appeared the literature 
the new casem fiber which was 
bristles but which now being used 
felt with wool blending agent 
Corp. prepared partially hydrolyzed acetate fiber 
Celcos, properties between 
Dynel the Union Carbide and Carbon Com 


chloride 


which exhibits 


viscose and acetate 


trile itself being made into textile fiber, which 
distributed under the trade name 
349, 

considerable interest the regenerated 
zein fibers, which are available under the name 
alkaline solution acidic salt 


formaldehyde treatment improves the strength, elas 


This corn protein dissolved 


ticity, and dimensional the regenerated 
Work the solution and cure treat 


fibers has been fairly active recent years \tten 
tion was given the synthesis polypeptides from 


amino acids, with significant results. Brown, Cole 


man, and Farthing [342] reported the formation 
the form films and with molecu 
and 


lar weights high Hanby, 


Happey studied polymers 
alanine and copolymers this compound with 
glutamic ester concluded the 


polypeptide chains thus formed exist coiled struc 


ture because their x-ray pattern corresponds that 
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Reid and Daul described the 
Schildknecht, 
Zoss, and Grosser investigated 


of a protein 
lose similar alginic acid fibers 


ethers, well the polymerization vinyl methyl 
ketone, and N-vinylearbazole. 


High-Polymer Studies 


Certain basic studies the structure 
ties high polymers, although not directly related 
textiles, are interest and bear problems 
countered research textile materials. 

The dynamic properties high polymers 
general class solids have received rather wide at- 
Astbury 
relationship for plastics, using the electrical analogy 
Ballou and Smith [360] 
the elastic and dissipative properties 


dissipative circuit. 


Terylene (polyethylene terephthalate) yarn between 
cycles per sec. and 30,000 cycles per 
lated their results parameters equivalent 
Voigt model. lower frequency 
Hillier and Kolsky 
examined the dynamic elasticity and damping factors 
Use 


was also made the sound velocity and attenuation 


to 6,000 cycles per sec. 
polythene, neoprene, and 


rubbers and liquid polymers such poly- 
isobutylene and poly-a-methylstyrene [383] study- 
ing their bulk and shear properties 

Lyons [381] reported studies the dynamic 
widely different materials steel, rubber, 
and presented theoretical treatment the depend- 
ence frequency the modulus and energy loss 
Dunell and Tobolsky proposed 
stress-relaxation mechanism which the dynamic 


per cycle 


modulus and internal friction textile fiber 
rubber may predicted from its static stress-relaxa- 
tion Kolsky [380] described method for 
determining the stress-strain relationship for 
rials when stresses are for periods time 
the order psec., and discussed delayed 
covery terms mechanical relaxation and memory 
the material theory the viscoelastic 
properties high polymers was developed Ross- 


massler and Eyring theory 


experimental results obtained Nylon 

The relationship molecular structure the 
physical properties high polymers was examined 
Considerable attention was 


several methods 
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given polythene and related materials. Brown 
conducted x-ray studies the stretching and 
relaxation the effect pressure the 
volume, thermodynamic properties, and 
polythene was examined Parks and Richards 
Stein, Krimm, and Tobolsky 
ducted thermodynamic and optical analysis the 
toprene, basing their conclusions about structure 
the behavior the stress and birefringence with 
temperature. Spencer [393] considered the volume- 
temperature-time relationships for polystyrene and 


The 


effect chain-branching polystyrene the 


the viscous flow molten polystyrene 


motic pressure polystyrene solution was studied 
Doty, Brownstein, and Schlener 
analyzed the viscous flow polymers, basing 
his analysis the dynamics particle bonding and 


devel- 


oped theory viscous flow, which applied dry 


movement for non-Newtonian 


polyvinyl acetate explain the increase activation 
The 


intrinsic viscosity polyvinyl acetate solution was 


energy flow with increasing temperature 


related its adhesion regenerated cellulose films 


linking process gelatin gels [368] were conducted 


and aluminum cross- 


measuring the specific rotation and rigidity for 
samples the temperature range 
pointed out that the melting 
points paraffinic hydrocarbon polymers 
approach asymptotically that polythene. The in- 
fluence odd and even components the melting 
points the polyamides was traced the changes 
position those groups contributing the forma- 
Ambrose, and Tem 


ple detected double orientation hot rolled 


tion hydrogen bonds 


sheets nylon and polyvinyl alcohol using polar- 
ized infrared radiation with angle incidence 
54° the plane the sheet. Kolb and Izard 
established the relationship between intrinsic viscosity 
and dilatometric properties polyethylene tereph 
thalate and discussed the effect crys- 
tallinity and copolymerization the temperature 
These authors 
also used the dilatometric approach measure the 


the second-order transition 


rate and amount crystallization polymers, par 
ticularly polyethylene terephthalate 

Theoretical studies general nature mechani- 
cal properties were reported Rivlin [386] the 
problem flexure large elastic deformations 


isotropic materials, and Scott-Blair and Caffyn 


the application the theory 


quasi 


properties the treatment anomalous stress-strain 
relationships 

the field polymerization and depolymeriza 
tion (degradation), Whyte and Melville con 
ducted experiments photosensitization the poly 
merization vinyl acetate and methacrylic acid 
Studies the thermal degradation 
chloride [371], polystyrene [376, 
ethylene were reported 

The nature the mechanism plasticizer action 


vinyl chloride systems was considered Havens 


Tobolsky [358] 
Additional papers the general high 


polymers included studies the formation and prop- 
polymers 


high polymer systems dealing with phase 


erties 


polymer chain configurations thermo 
equilibria solutions [390, 391], and the theory 
crystalline states and fusion polymers, copolymers, 
and their mixtures with diluents cellu 
lose nitrate the mechanical properties have 
lated the shape the distribution curve 


Fiber, Yarn, and Fabric Inter-Relationships 


Because fibers are twisted into yarns and strained 
this twisted state, research the torque-twist re- 
Morton and Permanyer [419] emphasized the need 
for uniform fibers order avoid, the fiber thin 
places, torsional strains exceeding the yield strain 
the fiber 


system, the strain greatest the filaments follow 


When twist put into 


ing the helical path about the any filaments 
the core position have shorter path follow and, 


make 


the specimen than the 


because buckling, smaller contribution 
the total torque im 
helical filaments. The ease with which the fibers fit 
into the helical form depends upon fiber flexibility 
property which improved wet-twisting 
which gives stronger and more compact, but 
less pliable yarns. With staple fibers, fiber length 
and strength, well twist factors, are important 
determining yarn properties 404, 
Production extremely lightweight yarns and 
fabrics made possible the use fiber blends 
containing soluble yarn [418]. such yarn 
that made from metallic carboxymethylcellulose 


derivative (see Reid and Daul 
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Methods assessing variations yarn Other bonded fabrics and yarns were 
and eliminating varn faults were reviewed also reported Such materials were found 
Townsend and Pomfret Jack- the electrical industry insulators 
son advocated the square the diameter 
the cross-sectional area of the varn as a_ better A Equipment and Techniques 
measure yarn variation than diameter alone The postwar advances electronics 
adopted the Grex system for chemistry quite naturally continued influence the 
1949 demonstrated that industry. Other advances technology were 
problems lend themselves mathematical about through the better understanding 
with increasing success 420, 422 physical and chemical properties textile 
treated the technique formal textile design the vast scope the equipment 
enumeration problem mathematics 427 and methods developed during 1949, attempt has 
The problem strain distribution made present analysis all the con- 
special held textile mechanics was approached tributions 
means model, which was shown Test Instruments and Methods.—The trend 
appheable textile fabrics despite their visibly dis- testing textiles years has been 
continuous structure 428, 429, toward the examination individual fibers and 
problems designing and evaluating This has been the result two the 
for various special uses were given realization that single-fiber testing necessary both 
wear apparel textiles; and the fact that advances technology 
fluence fabric structure and fiber abrasion the numerous devices for single-fiber testing, 
felting fabrics made smooth fibers was various gages, was 
Methods were described for measuring the scribed constant-rate-of-extension fiber tester which 
abrasion characteristics and water-resistance Schaevitz, and Dillon [453, 530] 
found that data obtained with holders the variable transformer 
laboratory correlate quite well with the results sensitivity and stability 
tests garments worn human subjects tensile tester which utilizes bonded strain gages 
\brasion-testing problems continued conjunction with stress beams and weight bars was 
ceived great deal study was the abrasion web This instrument, with load range from 
bing for military applications; nylon was found 5,000 may employed for load elongation 
have many desirable properties for such usage measurements single fibers, varns, ropes, tabrics, 
Interest the drying textile products heavy test specimens 
continued and South The growing interest dynamic studies the 
the transmittance, reflectance, and elastic properties -textiles was shown papers 
region, and obtained results which are value Barach Ferry, 
problems concerning the comfort qualities cloth Breazeale and Whisnant and Stanton 
also vices were illustrated the improvement standard 
Lamb, and Axilrod [413] surveved the the comparison and assessment 
use textile materials plastic tests 525], new methods testing 450, 
report deals with the flexural, tensile, and compres 499, 519, 549], and new apparatus for ten 
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Measurement the frictional and torsional elastic 
properties fibers has been coming the fore- 
ground research Recent work 
determination the torsional modulus wool was 
described by Lochner | 504} Kock {496 | made a 
study the break-twisting angle, and reported 
its usefulness index fiber brittleness. Makin 
son 506 discussed the work Lindberg and Gralen 
the frictional properties wool fibers deter 
mined the fiber-twist method, and 
reviewed the methods measuring the 
rectional friction hair. Makinson also 
published note the theory the lepidometer 

Two new abrasion-testing machines were devel 
oped under the auspices the National Bureau 
Standards and the Quartermaster Textile 
terials Engineering Laboratory Results 
tests performed the latter showed good correla 
tion with field-test results 

Roseveare and Waller reported dynamically 
balanced fatigue tester for rayon tire cords 

ballistic method for the determination inter 
ply adhesion was developed Millard [510]; this 
method was also discussed Davis 
son tensometer for measuring the peel 
ing force multi-ply fabrics 

Tallant discussed the use probability 
paper for estimating the mean and standard devia 
tion normally distributed test data, while Chakra 
barti illustrated methods for estimating the 
standard error and coefficient variance, with spe 
cial reference yarn strengths. Coghlan and Perry 
considered the analysis and interpretation 
end-breakage data preparation 
Ingham reviewed the factors plan 
ning mill experiment, with particular reference 
worsted processing 

Control Instruments and 
cation controls the textile industry begins with 
the examination the raw material and continues 
through the rigid operating conditions the 
the examination the finished products 
tield therefore extremely diversi 
fied scope. For example, control the uniformity 
throughout every process the manufacture all 
finished textiles, whereas testing for water-repellency 
specific for only one type finished textile. 
reasons this kind, the material reviewed here 
control apparatus and testing does not 


homogeneity context 


The control uniformity textile begins 
with the examination fiber length and diameter 
and with the determination strength individual 
fibers and bundles fibers. Ramsthaler dis 
staple rayon Fiber length studies were reported by 
Bohringer Attention was paid the method 
determining fiber diameter with air gage 
44] |, as well as to the statistical analysis of fiber 
diameter measurements and the evaluation 
everiness tests 47 | 

Measurement and control variations 
cross section and slivers, rovings, and 
were given much attention, evidenced the new 
instruments developed tor 
Although both pneumatic and mechanical 
545] methods have been developed, the 
jority the instruments are based the dielectric 
principle | 446 455, 468|] or on the use of photo 
electric circuits [458 

The final control concerns the uniformity the 
finished examination this stage exacting 
work which depends largely human judgment 
the examination finished fabric will 
reduced through the use 
machine [445]. 

The determination the moisture content tex 
tile materials difficult undertaking, principally 
hecause clear-cut moisture content 
with reference bound and unbound water has been 
universally accepted. Furthermore, not 
what extent each the various methods 
content removes the bound 
unbound water. Each the various methods, how 
ever, may calibrated give the opti 
mum results desired. The various types moisture 


testers were described and evaluated 


Toner, Bowen, and Whitwell [551], Whitwell and 
Toner Balls and Hearle and Jones 

Moncriett { 512, 513} also discussed the theory and 
dustry 

device for measuring and recording automati 
was developed Canada for test 
ing sizes used for continuous-filament yarns high 
filament strength were described Bradbury 
Moncrieff discussed the measurement twist 


The Fade-Ometer was critically examined with 
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spect conditions temperature and humidity the 


the test samples 


pyrometry 


Recent advances 


m low temperature allow temperature 


moving textile 


measurements to be made on 


rials 

Identification and Examination 
fibers the “dispersion 


and Preston and 


mate 


Doug! iss al ad 


reported the identification 


Saha {527 | discussed the 
identification fibers the tempera 
ture contraction and froth The tint 


reviewed 


spectrographic treated 


erations and 


textiles 


the spectrographic examination textiles 


Several new automatic recording 


trometers and recent developments 
cluding the role the microscope 


frared spectrography 539], were reported 


The increasing importance radio 
isotopes the textiles was evidenced 
the number papers reporting their app! 

466, 488, 493, 497, 505, 


chromatographic method analysis was used exten 


521, 533 

The use the electron 524, 537 
and x-ray apparatus 552, including 


] 


information concerning the structure and 


showed that soft x-ravs can used 


textile varns, and fabrics photo 


Fibers mnpregnated with lead sulfide and other ab 


sorbing components can 


untreated this technique provides 


means for tracing individual 
processing operation 
Several discussions the photog 


rap! V-to the study ot textiles 
interesting paper this field dealt with 


Other papers ot imterest covered the tollow 


JOURNAL 


ing subjects 


index the degree water-repel 


density measure- 


lency the evaluation 


the design transmission 


new color-matching 
ments fibers 
type of interferometer nucroscope [4&3], the deter- 
method measuring the surface tension viscous 


liquids 


Development 


section the review has been divided arbi- 
trarily into and 
The former papers general devel- 
opments production and control and 
such special cateyories as carding ; sliver and top; 


drafting, spinning, and twisting; sizing; weaving 


and yarns and fabrics. The division 


deals with wetting, detergents, and bleach 


ing; dveing and printing; crease 


and 


Manufacturing Methods 


General Processing and the 


velopment instrumentation, there was marked 
trend toward the use automatic control equipment 
The measurement and control relative humidity 
and moisture regain and cloth was improved 
{562 | 
Methods for improving the control blending 
and 


using automatically 


operated equipment 


fibers through accurate weighing 


hetter control tension and velocity web mate- 
rial 


speed unit were described 


Important 
system for textile mills were reviewed Bowden 
attention was given the problem 
the textiles and those factors which are 
upertant the control drving equipment 
Use artificial the textile indus 
try was reported offer 

identification better 


these 


which are not normally visible with sunlight. The 
electrical static textile processing was con- 
out the role photographic engineering textile 


search. For high-speed machine sewing operations 


Hume and 


method for the 
dry-cooling needles which makes possible 
dertake heavy-duty sewing operations without over- 
heat the 


engineering developments 


i 
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equipment using rolls cylinders, 
Prechter for 
termining the inertia roller the weight, 


method was 


mum diameter, and core diameter are known 

Papers concerned with general processing and 
production dealt with spun-silk production 
advances the cleaning cotton the gin [572], 
flax processing and quality [573], and the effect 
processing the volume several kinds cotton, 
wool, and rayon staple affected pressure 
Some general observations textile processing 
the United States were presented Smith 
Prentice [581] gave brief account the use 
chemistry the entire textile processing field, 
cluding wool scouring, piece and stock dyeing, card 
ing, spinning, and finishing. Stoves outlined 
three methods for setting wool under tension 
treatment with hot water and steam; also pre 
sented theory the setting process under the same 


conditions. For several operations the processing 


of wool, lLeonardsen | described the use of 


Bouvet reviewed the factors which affect 
described 
the 


freshly ex 


quality and production rayon mills and 
the effect 


and tension i 
processing an 


ravon. stretching 


truded filaments was considered increase 


greatly their tensile strength processing 
ravon cut staple was discussed. The use 
nylon staple woolen and worsted systems was con 
sidered from the point view general processing 
nylon 


Wignall however, cau 


overused 


conditions and the usefulness wool 
tioned that some cases nvlon can 
blending with wool 

Carding.—Martindale reviewed the evo 
lution and development carding machines 
Strang developed aerodynamic theory 
for the forces acting fibers during carding; 
analyzed the influence air currents carding, and 


the air shearing forces fiber and 


discussed the control of air flow by the flats The 
differential action card the long 
fibers blend was considered Hind 


Townend [597] described the recent research the 
carding wool The University, Leeds, England 
The role the woolen carding condenser and its 
Thorn 
Dorman and Pringle outlined the 


fect slubbing variation were reviewed 
dike [596] 
problems relating the carding flax. hemp, and 


} | 


jute; their influence the design the 


was suitability these machines 
for the carding ravon staple was discussed this 
paper, and the modifications necessary for rayon 


suggested 


Morton and Summers 


staple carding were 
Top 


experiments 


Siiver an 


bed 


using 
technique the tiber arrangement 
formation sliver carding and 


card shiver 


other methods was reviewed Hardacre 
considered the carding staple worsted, 
flax, and jute cards, and mentioned the development 
the 


torn) 


Tow 
the 
Bowden 
Methods of wool top 
Haigh 


effect 


machines for conversion 


operation 


into | 


} 


processes carding and combing 


analysis were 
and Wadley, 
Lang 


Drafting 


levelope dat 


deserthbed by Beevers {598}, 
Pohle, and Mueller 


sidered the 


( ox O09 | 
The 


theory embodies mathematical study the 


Spinning, and Twisting 


mechanism drafting, the purpose which 


determine those factors which affect the 


the produced study the possibilities 
material for the drawing process was carried out 
The use such thin shver 


omission the majority the open drawing proc 


esses this way compared 


produced 


favorably with produced from the same (64's) 


drawing the was based the 


] 


long- and short-term the yarn and 
the varn strength 

The repeatability and tolerance laboratory spin 
ning techniques [615] were studied Stewart and 
1613, 614| discussed the 
wool blends led the interesting result that 
increase 


pom ted out {605 | 


Parsons. theory 


and practice spinning nvlon 


strength woolen spun yarn 
varn also 
that knitted nvlon 


The 


fiber blending 


waste can 


successfully with wool spinning 


spun 

rayon staple 

with rayon staple were also reviewed 


Smart principles 


double twisting and reviewed the literature the 


view the development for the twist 
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ing continuous-filament synthetic fibers. Bogdan 
made study roving coil spacing bobbins 


which derived equation for the calculation 


roving per inch from given roving number 
lor American carded cottons He also discussed 


relative roving density, width coils, and rates 
change, and this general study specific 
1612! 


briefly the various methods for drying warps the 


Jones reviewed 


tape frame and out that drying 
pears have many practical advantages 


review the problems relating cotton warp sizing 
presented extensive bibliography cos 
ering the literature the past twenty years, cot 
ton warp sizing and related subjects. The study 
the effect sizing warp breakage was discussed 
Bradbury reported some results 
tained the sizing and weaving trials The 
these results were 


Institute over number 


and working hypothesis the causes 


years, 


warp breaks was suggested, which appears 


helpful explaining some the effects observed 


The advantages of the cotton slasher with respect to 


spun varns were discussed and mention was 


made suttable size product which can 


with combinations which are 


use 


tor gre neral use 


discussed {617 and 


formulas, and effect the size 


varns during 


solvent aid tor cellulose textile sizes was eval 


urea was not found economical 
for alkah-soluble ethylene oxide ethers of cellulose 
although was found reduce the solution viscosity 

Bradbury and Hacking worked out 
perimental technique for making studies the 
effect sizing treatments warp breaks 
ing without serious disruption routine 


this offers the advantages 
solu 
tion from batch batch, better 


skilled 


the time operators 


approached 


nereasmy 


cooking temperature 


Zanolli described direct con 


tinuous starch-cooker and the pastes 


produced with this equipment 


The use homogenizers the preparation 
sizing solutions for warp yarns new application 
the textile industry that appears offer many 
vantages. claimed that homogenization 
nates the need boiling, makes size which does not 
separate out standing, and produces much more 
uniform viscosity, leading more even application 
the solution the yarn and thus increasing the 


Kennedy 


eral types homogenizers and mentioned the 


The 
breakages weaving received considerable attention 


Weaving and warp 


during Baines and Steiger [628] discussed the 
effect warp breakage and loom efficiency 
weaving plain cotton fabrics Lancashire looms. 
Brown {63.3 | considered the loss in pre xluctive capac 
ity due loom stoppages caused both warp and 
continuous- 
Castle 
Dawson discussed the factors 


weft breakages. the weaving 


ing efficiency for nett silk, 


warps. The number warp breakages 
and worsted weaving was attributed Snowden 


warp yarn itself, loss strength and extensibility 


the lack strength and extensibility the 


the warp passes from the warp beam into 
the fabric, and the tensions imposed 
Vincent 


viewed the results research conducted during the 


the warp during weaving. 


past years The Shirley Institute the effect 
varying certain loom settings warp breakage 


study looms [635] was 


structure was discussed 


stroboscc yprc 


deseribed which looms were checked rapidly, with 


minimum interference mill operation, while 


running under normal 


the requirements for the prepara- 


warp for automatic weaving, Sheldon 


named efficient methods varn preparation, 


warp breakage analysis, and automatic 


tension the major factors efficient 


1630] stram vage tests were used in order to deter 


mine the stress applied the warp was 


out that nylon exerts the greatest crushing 


stress the warp beam, with stresses high 
7 Ib per sq 


the processing continuous- 


| 


May, 1950 


viscose ravon, the effects tension the 
processing and the effects warping and warp siz 
Bouvet 


compared the 


ing quality were 
Blackburn 


super-speed warping equipment with 


the Lancashire beam-warping equipment order 
study the number stoppages per unit length 
warped the conventional slow-speed warp 
with the 


ing frames corresponding figure for the 


super-speed beamer and find the causes the 
stoppages. The results indicated large reduction 


the number warp stoppages obtained with the 
Barber-Colman equipment, and 
suggested that the Barber-Colman-prepared yarns 
have considerably lower end-breakage rate during 
weaving than the yarns 
Another advantage the Barber-Colman beamer 
the magazine system creeling 
properties yarn strength was treated 
of articles by Dakin | 647, 648 | 


yarn production was reviewed 


Yarns influence fiber 


SeTIEs 
from eco 
nomic point view, whereas the development and 


uses for nylon yarns, both staple and continuous 


filament, were outlined 


essing woolen and worsted included con 


siderations humidity control the preduction 
low- and 
system 


using uncombed wools [656] 


medium-count yarns the American 
processing of worsted type 
The influence 
mixed fibers and fabric design and 
the effect tension the early and later stages 
processing yarns and fabrics were considered from 
the viewpoint the quality the finished products 

Tripp [654] reviewed the trends fabric process 


ing. The National Cotton Council America made 


survey the use cotton nonwoven fabrics 
The fibers, bonding agents, and 
finishing treatments fabrics were 


webs. The effect filament demer the monofils 
and the characteristics fabrics were reported 
Vessie 


setting nylon fabric, 


Several methods heat 
based wide variety end 
use requirements, were considered rayon 


iabrics the necessity for satisfactory per 
formance characteristics was stressed Tattersfield 


discussed some the difficulties associated 


laboratory estimation the behavior 


with the 


these fabrics performance with 
resistance and washing were 
tabulated for items wearing and house 


Other papers relating the devel 
opments were concerned with problems 
fabric defects precision control 


content tentered fabrics and cloth con 


struction and fabric analysis which plain, 


twill, and dered 


satin weaves were cons! 


Finishing 


The this broad concern 


chemical problems arising textile fimishing [659 
the application special fimshing 
agents—such thermoplastic thermosetting 
resins and their curing agents the 


rubber wool the use waxes 
and the use 
676| 


dvemg, and printing 


developments 


special chemical compounds 675, 


design machinery used for the and finishing 


cotton and 


evaluation 
textile finishes was considered by Cook |661 | The 
author discussed several methods for evaluating tex 
tile finishes, with particular 
he also considered the effect of these fimmshes on dyes, 


the tensile strength textiles, and 
skin. Schaeffer mace 


a study of the use of the 


The 


for 


value 


Schaetter described 


dation and reduction processes 
practical measurements made textile and 
indicated that these*measurements may acquire great 
importance for the control operations vat dyeing 
possible bridge the existing gaps the series 


oxidation-reduction indicators used. The author 


presented tables practical measurements for use 
the field vat Cameron and Morton 


presented evidence the existence cross-bonds 
viscose rayons which had subjected 


change fiber properties result urea-formalde 


crease-resistance treatment 
hyde treatment due mainly the 
adjacent molecules, and the authors estimated that 


the modifications 


nniportant 
for each 40-100 glu 


interesting 


Viscose 
ravon there one 


residues the cellulose 


cose 
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note that the authors reported that the cross-bonds 
differ widely and they pointed out the 
technical importance observation Noble 
finishing compounds (especially softeners), found 
that the cationic substantive softeners not have 
high resistance heat the anionic types studied 
do. This conclusion was based three types 
tests: (1) accelerated ageing drying, 
cidity, and (3) scorching. recent experiments 
cloth finishing, Whewell, Charlesworth, and Kitehin 
noted that the setting processes for textile 
terials are influenced pH. They commented 
the scouring, felting, and production unshrinkable 
wool fabrics and the shrinkage cotton-warp 
fabrics with various types natural 
fillings 

Additional papers the general field finishing 
include those relating woolen and worsted fabrics 
and fabrics made from synthetic fibers 
including polyethylene and nylon 

Wetting, Detergents, and Scouring 
discussed the role wetting textile 
ny and the methods emploved lo determine the et 
ficiency wetting Edelstein and Draves 
reported re-examination present wetting tests 
and concluded that the choice of the wetting tests, 
either for control or for the comparison of wetting 
agents the same chemical type, essentially mat 
ter of personal preference or conventence Jensen 
reported the textile wetting agents which 
the Danish textile industry interested; dis 
cussing practical measurements, the author 
out that the determination wetting 
ment other practical tests current use. The 
pounds for woolen cloth 
ous types wetting and detergent agents 
viewed their practical application the textile and 

The appheation soaps and synthetic detergents 
was analyzed Schwartz [703] 
chemical point The growing use syn 
thetic detergents the textile industry, both for natu 
ral and snvthetic considerable attention 
698, 704, 705, 713 


\dditional papers this 
held include those dealing with the elements and theo 


retical considerations detergeney the 


laboratory techniques the evaluation deter 
gents being used the textile industry [693, 694], 
the adsorption detergents wool and the 
use sodium silicates the textile industry [695, 
696 | 

Utermohlen and reviewed the various 
methods measuring the effects washing 
cedures cotton cloth; these authors and co- 
workers [711] examined the influence oily soil 
studied the the removal with detergent 
adhering fibers wool, cotton, and kapok. 
desoiling properties carboxymethylcellulose 
were also reported 

for scouring before bleaching, together with various 
sysiems for continuous scouring and bleaching. For 
fibers, Hessler [687] tested dew-retted 
hemp for breaking strength and degree polymeri 
zation after treatments with various 
agents, including inorganic substances and alcohols 
Parsons studied the effect alkaline scouring 
the physical properties dry-spun flax yarn and 
the scouring wool, Leonard and Beck 
cerned with various factors affecting the efficiency 
the scouring operation. new instrument for read- 
ing directly the concentration soda-ash solutions 
wool scouring baths was described. The tempera- 
ture the scouring liquors appears affect the be- 
havior the wool during its conversion into worsted 
varn For Australian the wool scoured 
breakage carding and gave better test combing 
and greater mean fiber length the top. The re- 
sults yarn strength were conflicting, that 
was not possible relate the temperature scouring 
yarn properties the basis these 
dergott [686] described three types wool driers 
and experiments conducted them, using the same 
wool under identical conditions 

field textile bleaching was 
papers progress textile bleaching were written 
Fargher [716], Hall [717, 718], and Klein [720]. 
The production, properties, and textile applications 
the hydrosultites [715] and the effect various 
agents the penetrating power and 
stability calcium hypochlorite 


powder solutions were the subjects two 


4 

aye 

4 


May, 


Methods tor 


ing the continuous bleaching process were reported 


papers practical interest 


Bowden and and Foster {725 
a study of the bleaching of blue cotton fibers, the 
apparent cause and location the color blue cot 


ton Was investigated. The factor which prevents the 


bleaching of blue cotton appears to be the lack of ac 


cess the blue color the lumen the bleaching 


solution. The the blue color out the 


proceeded slowly when the fiber was placed 


mildly alkaline bath elevated temperatures 


methods bleaching were out 


{721}, who deseribed 


Phot «chemical 
Landolt 


fluorescent bleaching agents 


1or 


two new 


one which 
for bleaching cotton, and the other for bleaching 


silk, 


the and reversible 


wool, nylon, natural and acetate 

Livingston 
photobleaching dyes; and Trevor the 
general subject optical bleaching 


Dyeing and the practical aspects 
dyeing, interesting use radioactivity was 
the 


mpound ts 


cently disclosed by Corporation a 


used 


uranium acetate c nm conjunction 
with a sensitizing agent, also contaimmg uranium, im 
The 


lulose fibers received considerable attention, 


the dyeing textile materials dyeing cel 


party u 


larly of cellulose fibers in blends with other fiber 


types. Papers dealt with the problems dyeing 
the following blends: viscose and Bemberg 
mixed acetate and viscose fabrics with vat colors 
spun-dyed “Fibro” with cotton 
and nylon and wool [744, 758] \sbury 


studied the dyeing hosiery with vat and 
the 


naphthol colors and their problems 
dyeing viscose were reported 
Boulton and Cluley 
the dyeing Casty and 
discussed some new principles 


Millson considered 


wool, 


with continuous dyeing 


the effect metals tippy The damaged 


tips wool fibers have preferential for 


heavy-metal and the presence most these 
chrome dyes will produce colors ditferent from 


those obtained with Concentra- 


tions less than one part per million these heavy 
ions the dye bath may cause 


changes. The application carbolan dyestutfs 


wool produces leveling action which has not 


been possible with acid dyestutfs. Hug 


scribed methods for applying vat dyes to wool 


759| 


silk with that of wool textiles basic, and direct 


vat colors were applied and the dyed mate 


rials were tested fastness washing, 


cross 


ration, dry cleaning, peroxide bleaching, 


leuco esters vat dves wool and the 


faults and the special attention required the dye 


worsteds hard wear were 


Yegenaga 


ne ot cliscussed by 


Whewell, 


studied the raising dved woolen 


stevens, and 
fabrics comparison with that the same materials 
effect of dves on the pl otochenneal oxidation of wool 
the 
least protection against photochemical oxidation 


wool 


the dveing fibers, studies have been 


conducted the application chrome 


nvlon the dveing nvlon from neutral 


baths containing magnesium sulfate [734], 


dyeing broad-woven nylon fabrics The 
dyeing Perlon with vat dves was considered 
Muller Thermosol process for 


and nylon and 


mterest 


and printing Fiber 


the surface plastics are 


the dyeing synthetic 


Morton 


Problems connected with the 


and materials were 


series papers Wright 786, 787, 788, 


7" 


789, 790| treated the problem color adaptation and 


color contrast and gave general account 
methods investigation, the effect the 
and the problems encountered with dye 

the field techniques and instrumentation, 
German method for rayon 
cake form attracted interest, although 
apparent that more experimental work remains 
done. Davidson and Godlove the 
application the automatic tristimulus integrator 
textile mill practice. The Geigy chrome steam proc 
ess interest the dyeing nylon 

The the 
techniques associated with these methods received 
attention Beton and Wall 


papers printing included those deal 


screen-printing textile materials and 


ing with general problems encountered industry, 
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bebe 
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the choice materials, and various processing tech- 
niques 737, 748, 754, 770, 772, 774, 


this were concerned with studies 


resistant treatments for was also shown 
the control shrinkage cellulosic materials 
Stoves [810] described the use of surface deposits, 
synthetic resins, and for 
wool; also reviewed the theories the chemical 
action of chlorine and the properties of chlorinated 
processes for shrink-resistance 
were briefly reviewed [794] 
Studies the shrinkage control wool, based 
fiber characteristics, were reviewed Teplitz 


discussed the wash-fast requirements and shrink 


age control fabrics made 
out that there are over methods tor 
undertook microscopical examination methylated 
showed that the resin located essentially the 
scale region the Che mechanism which 
the modification this portion the tiber produces 
shrinkage control attributed the change 
directional caused the deposition the 
resin the interstices and the change the 
semi-rigid sheath around the This 
resin treatment also produces marked 
the torsional Successive exten 
sions treated fiber cause gradual decrease 
the which approaches that the untreated 
treatment atfects only the surface portion of the wool 
and that this surtace structure must 
chiefly for the shrink-resistance the 
treated wool 

tactors cloth shrinkage were 


reviewed for reducing this shrink 


age and felting were discussed 
The control shrinkage resin application 


was reviewed [805], who discussed the 
Resloom process, the use of siheon = tetrachloride, 
Lanaset process was discussed 
new process for applying Lanaset resin 
plicable wider range with more exact 
control and less resin used Methods tor wool 


shrinkage control using treatments included 
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processes for applying films cellulose acetate and 
the use anhydrocarboxyglycine 
which employ urea-formaldehyde resins 
viewed Shapiro The function meth- 
shrinkage woolens was studied Stock and 
Salley who compared resin-treated 
treated fabrics and found that the difference mini- 
mum strength the yarns appears related 
the logarithm the ratio the shrinkages. Lipson 
considered the problem applying synthetic 
resins wool and developed new method for form 

The (Quartermaster Corps reported the de- 
velopment accelerated test method 
dicting the amount shrinkage that fabric under- 
laundering. The characteristics this test 
indicate that may applicable practically all 
the types shrink-resistant treatments 
mercially available. The test appears repro- 
ducible within very narrow tolerance limits, and 
very good correlation was found exist between 
this accelerated test Army mobile 
launderings for the four different types 
treated fabrics studied. The dimensional changes 
goods laundering were studied [796| 
and were found to be related to the construction, the 
courses per inch, and the 
Knitted fabrics usually shrink more length than 
woven fabrics similar fiber content do, and 
reported that the greatest change usually takes place 
the first laundering. Fletcher found that 
for cotton jersey the dimensional stability fluctuates 
according the number courses and method 
laundering. The lengthwise shrinkage increases 
versely with the number courses, 
width shrinkage increases direct proportion the 
number these fabrics are tumbled dur 
ing laundering and drying, the length shrinkage 


than when are not 

studied the factors causing 
shrinkage rayon fabrics and nylon were reviewed 

conducted comprehensive study the treatment 
textiles for The influence fiber 
structure and construction were considered 


relation the problem creasing 
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Crease-resistant finishes were reviewed, together with 
problems encountered fabric and 
tion, application resins, drying the fabric, resin 
curing, and washing the fabric. Test methods for 


sketches several types equipment used crease 
resistance studies were given. extensive 


also reported anti-crease treatments for cotton 


raphy included this review. 


Nuessle [820] discussed the practical application 
synthetic resins cellulosic textiles. and 
Nuessle considered the modification fiber 
and fabric properties wrinkleproofing and 


resistance from the viewpoints the mechanism 


ing agents 
creasing, the reduction the tendency crease, and 
cross-linkage 

Crease-resistant finishes containing urea-formalde 
Shapiro 


discussed the effects fiber, and fabric struc 


hyde resins were under investigation 
ture crease-resistance. Ferrari studied the 
strength fabrics which had been treated with urea 
formaldehyde resins, and pointed out that the loss 
tensile strength cotton this creaseproofing proc 
ess due partly mechanical effects, such the 
loss elasticity fiber incrustation, and partly 
chemical effects, such the action the acid cata 
lyst, particularly elevated temperatures. 
and Gagliardi studied viscose-filament yarns 
and wool fabrics which had been treated with three 
different urea-formaldehyde resins, with formalde 
hyde, and with glyoxal, and compared the physical 
properties the treated fabrics and yarns with those 
the untreated materials. 


interlaboratory investigation the flammability 


reported 


textiles. This investigation was conducted order 
determine fabric which are considered haz 
ardous according the method using the 

inclined tester and order determine the degree 
correlation that could obtained when number 
laboratories tested the same fabric the inclined 
tester. Tests were also conducted the horizontal 
tester. The results this analysis indicated that 
laboratories differ significantly burning times for 
different fabrics, that there appears con 
sistent pattern differences between laboratories, 
and that the inclined and the horizontal testers 
not show correlation sufficiently high that they 


Weissberg and Kline 


may used interchangeably 


conducted power-plant fire tests 


doped fabrics which had been coated 
retardant coatings. These tests were conducted 


der wind-tunnel conditions and demonstrated that 


possible increase the critical time interval 
tween the instant first contact the tire with the 
tabric This 


with cellulose nitrate 


and the instant fabric 


interval the order sec 


dope, and with cellulose acetate butyrate 


retardant coating applied over the cellulose acetate 
butvrate dope. laboratory method was 
for the quick evaluation the relative performance 
This test should 
the further development coatings this type 


phosphorylating 


fire-retardant coatings 


Reid and Mazzeno 


methods materials 


Cloth phosphorylated with phosphorus oxychloride 
and pyridine substantially flameproof and glow 
proof but suffers such great loss tensile strength 
This 


gradation may avoided the preparation sam 


that the cloth impractical for garments 


ples using the urea-phosphoric acid method 


phosphorylation. The authors presented data giving 
the effect time, temperature, and molar ratio 
the phosphorylation cellulose, 
lose, ethylcellulose, and cellulose acetate. These 
thors also studied the structure phosphates 
cellulose which had been prepared the urea 
phosphate method preparing flameproofed cloth 
and the pyridine-phosphorus oxychloride method 
electrometric titration the combined phosphorus 
cellulose phosphate (using the urea-phosphate 
method) probably entirely the form mono 


The 


phorus oxvehloride method produces a similar mono 


substituted 


pyridine-phos 
substituted structure, although this case 
mately the phosphorus can accounted for 
cellulose-fabric treatments with urea and 
Davis 


acid, followed heating, examined 


and Findlay 


Was 
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and Clement, Average D.P. High 
Polymers; Methods Calculating and Represent- 
ing Their D.P., Bull. som chun France WD1-14 
(Mar. 1949) 

Bechtel, Determining Starch Viscosity, 
tile Inds. 113, No. 6, 92-4 (1949) 

(1949) 

Brinkman, Problems Fluid Flow Through 
Swarms Particles and Through Macromolecules 
Solution, No. 190-4 (1949) 

Cleveland, and Kerr, Osmotic Pressure 
lo 20 (1949 

Length Intrinsic Viscosity—Temperature Co- 
efficient Linear High Polymers, 
search 27B, No. 12, 961-71 (1949) 

Davis, and Elhott, Present Status 
Intrinsic Viscosity Determination, Set 
4 313-20 (1949) 

Molecular Weight Relationships for Polyisobu- 
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Viscosity Viscose, No. 10, 486-92 
(1949) 

Howlett, and Belward, Rapid Methods for 
Determining the Cuprammonium Fluidity Cot- 
ton Cellulose, Inst. 1399-406 (1949) 

Krieble, and Whitwell, C., Viscosity New- 
tonian, Pseudoplastic, and Dilatant Liquids—Use 
Measurement D.P. High Polymers, 
19, 253-8 (1949) 

and Noelting, Starch Solutions and Pastes 
and Their Molecular Interpretation, Sci 
319-34 (1949) 

Oldroyd, Interpretation Observed Pressure 
Gradients Laminar Flow Non-Newtonian 


Liquids Through Tubes, Sct. 333-42 
(1949) 

Rivlin, Fluids: Hydrody- 
namics,* [’roc. Cambridge Phil. Sec. 45, 88-91 
(1949) 


Application the Rising-Column Capillary Vis- 
cometer the High-Viscosity Range, 
(1949) 

Vand, Theory Viscosity Suspensions and 
Solutions: Effect Small Particle Size, 
73, No. 141-6 (1949) (in English) 

Wannow, and Thormann, Chain-Length 
Distribution Cellulose, 94-110 
(1949) (in German) 

Wilson, Intrinsic Viscosity Linear Polymers, 
Chem. Phys. 17, (1949) 


Deterioration Materials 


Dorothy Action Light Textile 
Materials, 38, 149-56, 189-92 
(1949) 

Bayley, H., and Weatherburn, W., Weathering 
Characteristics and Rot-Resistance Cotton Duck 
Treated with Copper Complex Nitrosophenyl- 
hydroxylamine, 27F, No. 112-18 
(1949) 

Block, Fungicide-Treated Cotton Fabric: Out- 
door Exposure and Laboratory Tests, 
Chem. 41, 1782 (1949) 

Deterioration Cotton Textiles Ex- 
posed Weather, 38, 253-9 
(Mar. 1949) 

Callow, and Speakman, B., Action Light 
Jute, Dyers and No. 12, 
758-63 (1949) 

Action Light Calcium Alginate Rayon, 

lourtsts 65, No. 12, 682-91 (1949) 

Derrett-Smith, Solubility Number: Measure 
1949) 

Action Light Cellulose Acetate 
Rayon and Nylon Dyed with Duranol, Dispersol, 
S.R.A., and Solacet Dyes, 
(1949) 

Hopf, and Race, Protection Mechanical 
Cloth with Phenyl Mercurials, Eng. Chem. 41, 
No. 4, 820-7 (1949) 
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Kornreich, Origin and Identification Damage 
to Textile Fibers, /. Sec. Dyers and Coloursts 65, 
No. 341 (1949) 

LaFleur, Wool Damage Data, 
SEARCH 19, 497-504 (1949) 

JouRNAL 19, 43-5 (1949) (Letter to Editor) 

Lowry, Proposal for Specifying the 
Colored Materials Radiant Energy, 

Marsh, Fabric Mildew-Resistance Tests with 
Organisms Tolerant Toward Copper and Mer- 
cury, dim. lyestuff Reptr. 38, 436-51, 452 (1949) 

Marsh, and Bollenbacher, K., Fungi Concerned 
Fiber Deterioration: Their Occurrence, 
TILE Researcn Journat 19, 313-24 (1949) 

Marsh, B., Bollenbacher, Butler, and 
Raper, Fungi Concerned Fiber Deteriora- 
tion: Their Ability Decompose Cellulose, 
Researcu Journar 19, 462-84 (1949) 

Murdison, and Roberts, Study Effects 
Laundering and Storage Cotton Cloth, 
Text. Inst. 40, T505-18 (1949) 

Text. Inst. 4, No. 12, P1077-89 (1949) 

and Sud, Metallic Oxides Barrier Treat- 
ments for Prevention Attack Light Cel- 
lulose, 163, 877-8 (1949) 

Pinte, and Millet, Influence the Principal 
Destructive Factors the Photochemical Degra- 
dation Dyes, 14, 21-33 (1949) 

Race, Degradation Cotton During Atmos- 
pheric Exposure, Industrial Re- 
gions, J. Sec. Dyers and ( rists 65, 56-63 (1949) 

Bacterial Degradation Woolen Fibers, 
32, (1949) 

Siu, R. G. H., Darby, R. T.. Burkholder, P. R., and 
Barghoorn, Specificity Microbiological 
Attack Cellulose Derivatives, 
JourkNaAL 19, 484-8 (1949) 

Stahl, B., Mandels, and Siu 
Sulfur Metabolism, 20, 422-32 
(1949) 

Aue 13, 24, 26, 28 (Feb. 1949) 

Chemical Damage Nonprotein Fibers, 
Textile Recorder 6, No. 794, 82-4 (1949) 


Structure and Properties Cellulose Fibers 


\non., Application Differential Dyeing Test for 
Fiber Maturity the Processing Cotton 
Assoc. of Textile Chemists and Colorists), .dm. J) ye 
38, No. 20, 724 (1949) 

and Boulton, Application Viscose 
Rayon Differential Dyeing Test for Cotton 
Maturity, 19, 212-14 
(1949), 

Berkley, Certain Variations the Structure 
and Properties Natural Cellulose Fibers, 
19, 363-7 (1949) 


7, 1445-7 (1949) (Letter to Editor) 


Bredee, Rayon Configuration and 
Properties,* 
(1949) (in Dutch) 

Chakrabarti, and Nodder, Some Effects 
the Helical Fibrillar Structure Vegetable 
Fibres, \ofure 163, 19-20 (1949) 

Structure Textile Fibres: IV: 
(1949) 

and Frohlich, Effect the Fine 
Structure Cellulose Hydrate Fibers Their 
Properties, 117-26 (1949) 
(serman 

Gapp: Caroa Fiber, 
(1949) (in German) 

Hermanne, Interpretation Mechanical Behavior 
(1949) 

Hermans, Degree Lateral Order Various 
Rayons Deduced from X-Ray Measurements, 
Polwmer Sew 4, 145-51 (1949) 

Hermans, and Weidinger, Estimation 
Crystallinity Some Polymers from X-Ray In- 
709.23 (1949) 

Hermans, and Weidinger, X-Ray Studies 
135-44 (1949 

u. Zellwolle 27, 50 (1949) (in German) 

19, 711-14 (1949) 

Heyn, Small-Angle X-Ray Scattering 
Various Cellulose Fibers and Its Relation the 
163-72 (1949) 

Howsmon, Water Sorption and the Poly- 
Phase Structure Cellulose Fibers, 
KARCH TOURNAT 19, 152-62 (1949) 

Hunt, C. M., Blaine,’ R. 1 and Rowen, |. W., Sub- 
microscopic Structure Cellulose from Nitrogen 
Sorption Measurements, Natl 
Standards 43, No. 6, 547-54 (1949) 

Kast, Indications X-Ray Diagrams Cellu- 
lose Fibers, A wnststofie 39, 46-7 (1949) (in Ger 

Krieble, and Whitwell, Degree Poly- 
merization Evidence Damage Cotton 
NAL 19, 556-62 (1949) 

Fibers: Elastic Properties Cellulose Fibers, 
A id-Z. 112, 110-20 (1949) (mm Cserman) 

Chem. 21, 190-1 (1949) 

Meller, A., Reactivity Fibrous Cellulose, 
Sar 4, No 619-28 (1949) 

Mever, Studer, and van der Wyk, 
4175, 786-7 (1949) 

Muhlethaler, Plant Fibres: Electron Microgra- 
phy,* Biochim. et Biophys. Acta 3, 15-25 (1949) 
M., and Sen, Tensile Strength 
Jute Strands Relation Humidity and Tem- 
perature, No. 895, 319-21 

(1949) 
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Affecting the Cyanogenetic Content Flax, 
J. Research 27F, No. 4, 225-30 (1949) 

Note the Anisotropy Cellulose Acetate 
Fibres, and No. 10, 483-5 
(1949) 

Preston, and Narasimhan, Viscose Rayon 
Fibres: Orientations Skin and Core, 
Inst. 40, (1949) 

L., Structure Textile Fibres: IX: Structure 
Viscose Rayons, 40, No. P1036 
(1949) 

and De, Helical Fibrillar Arrange- 
ments Jute, 164, 4172, 670 (1949) 

Sen, K., and Hermans, Origin Hygro- 
scopicity Jute, No. 4171, 
(1949) 

Microscope Range, (1949 

Simmens, and Howlett, Effects Strain 
Microscopic Structure Acetate Rayon, 

Changing Tensile Strength and Degree 
Polymerization Artificial Fibers Irradia- 
tion, and the Relation These Phenomena 
Molecular Fine Structure, Especially Cellulose 
man) 

Fiber Maturity Cotton Differen- 
tial Dyeing Test, 40, (1949) 

Fibres 10, No. 1, 5-6 (1949) 

Structure Textile. Fibres: VII: 
11949) 

Structure Textile Fibres: VIII: 
P972-84 (1949) 

Degree Maturity Raw Cotton, 
lextil-Rundschan 4 75-81 (1949) (in German) 

Wakeham, Fine Structure Cotton Fibers from 
19. No. 10, 598-605 (1949) 

Wilson, Structure Textile Fibres: Struc- 
PlO70-6 (1949) 

Structural Order Some Physical Properties 
Cellulose and Cellulose Acetate Yarns, 
Researcn TourNAL 19, 381-93 (1949 


Structure and Properties of Protein Fibers 


Role Hydrogen Bonds the Super- 
contraction and Permanent Set Wet Fibres, 
Research 2, No. 5, 246-7 (1949 

\lexander, Carter, and Earland, C., Applica- 
tion Organosilicon Polymers Wool, 
Dyers and Colowrists 65, 107-15 (1949) 

\lexander, P., Carter, D., and Hudson, R. F., Treat- 
ment Wool with Acid Permanganate Solutions, 
1 Sac. Dyers and ( wrists 65, 152-61 (1949) 

Gough, and Hudson, F., Reac- 
tion Kinetics Wool with Chlorine Solutions: 
Diffusion Across Liquid Layer, 
Soc. 4$, Part IT, 1088-66 (Nov, 1949) 


TEXTILE RESEARCH 


Ambrose, Elliott, and Temple, New 
Evidence the Structure Some Proteins from 
Measurements with Polarized Infrared Radiation, 
163, (1949) 

Ambrose, and Hanby, Evidence Chain 
Folding Synthetic Polypeptide and Keratin, 
Vature 163, 483-4 (1949) 

\non., Fine Structure Wool Keratin Revealed 
X-Ray and Related Studies, 
No. 4, 35-49 (Nov. 1949), 

Wool Fibre Under the Electron Microscope, 
Wool Sei. Re No. 2, 3-14 (Feb. 1949) 

Arthur, and Many, G., Cottonseed Pro- 
tein Fiber, 19, 605-8 
41949) 

\stbury, Fibrous Proteins, 164, 35-6 
(1949) 

163, 722 

\stbury, T., Structures and Syn- 
thetic Polypeptides, 164, 439-40 (1949) 

Text. 12, 9-14 (1949) 

751-2 (1949) 

Barker, F., Fibril Structure Wool Fibre, 
tile Manufacturer 74, 588-92 (1948): 75, 40-2, 55 
173-4, 176 (1949) 

The Medulla and Medullated Hairs 
and Wools, Jeriile Manufacturer 75, 57-9 (1949) 

Occurrence Soluble Wool Substances 
Result the Sulfuric Acid Carbonizing Proc- 
ess, 113, 12, 113 (1949) 

Bertone, and Landblom, Corriedale Lamb 
Wool: Fineness and Variability,* 
256-64 (1949) 

Capp, C. W., and Speakman, |. B., Cross-Linking of 
Sec. Dyers and 
65, 402-6 (1949) 

Clark, and Thomas, Estimation Fatty 
Consden, Structure Textile Fibres: VI: Chemi- 
cal Structure Wool Fibre, 40, 

(1949) 

Darmon, S. E., and Sutherland, G. B. B. M., Evidence 
from Infrared Spectroscopy the Structure 
Proteins, 164, 440-1 

and Weak Acids Wool, Silk, and Polyamides, 
man 

and Zahn, H., Contribution the Science 
Supercontraction: the Effect Phenol 
Wool (Inst. fur Textilchemie in Badenweiler), Mel 
tund Textilher. 30, 17-23 (Jan. 1949) (in German) 

and Zahn, Damage Wool Discharge 
(1949) (in German) 

and Gergely, Discussion the Pos- 
sibility Bands Energy Levels Proteins: 
Electronic Interaction Non-Bonded Systems, 
Biochim. et Biophys. Acta 3, 188-97 (1949) 

Farnworth, Neish, P., and Speakman, 
Reactivity the Sulphur Linkage Animal 
Fibres: VI: Cause Unshrinkability, 
Dyers and Colowrtsts 65, 447-53 (1949) 
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Sulfuryl Chloride Wool, Soc. and 
Colourtsts 65, 162-4 (1949). 

Farnworth, and Speakman, B., Reactivity 
Sulfur Linkage Wool, 163, 798-9 (1949) 

Fischer, Seidenberg, and Weis, P., Affinity 
Water-Soluble Substances Wool and Their 
Antibacterial Activity, Chim. Acta 32, 8-17 
(1949) (in German) 

Fixl, O., and Schauenstein, 
dence for Diketopiperazine 
Vonatsh. 80, 146-8 (1949). 

Fraenkel-Conrat, H., and Mecham, K., Reaction 
Formaldehyde with Proteins: VII: Demonstra- 
tion Intermolecular Cross-Linking Means 
177, 477-86 (1949) 

Amino Acid Content Some Schleroproteins, 
Biol. 177, 529-32 (1949) 

Happey, F., Denaturation Regenerated Protein 
Fibres, \uture 164, 184-5 (1949) 

Happey, and Wormell, L., Regenerated Keratin 
Fibres from Wool, 40, (1949) 

Hoover, S. R Kokes, E. L.. and Peterson, R. F 
Constitutional Factors Production Artificial 
Protein Fiber, 19, 100 
(1949) (Letter Editor) 

Hopkins, E., Structure the Wool Fiber, 
TILE JOURNAL 19, 816-21 (1949) 

Howitt, Structure Textile Fibres: Struc- 
ture Proteins—Silk, 40, P465-74 
(1949) 

Jagger, and Speakman, B., Recrystallization 
Relaxed Animal 164, 19) (1949) 
Lindberg, and Gralen, Measurement Fric- 
tion Between Single Fibers: II: Frictional Prop- 
erties Wool Fibers Measured the Fiber- 

97-100 (1949) (Letter Editor) 

Lindberg, and Gralen, Measurement Friction 
Between Single Fibers: IV: Influence Various 
Oxidizing and Reducing Agents Frictional 
Properties Wool Fibers, 
19, 183-201 (1949). 

Lindberg, Mercer, H., Philip, and Gralén, 
The Fine Histology the Keratin Fibers, 
rine Researcu JourNat 19, 673-8 (1949) 


Lipson, M., New Method for Forming Vinyl Poly- 


mers Wool, 164, 576 (1949). 

Lipson, M., and Speakman, B., Formation Poly- 
mers Wool, and Colourists 65, 390 
401 (1949) 

Marston, R., Organization and Work the Divi- 
sion Biochemistry and General Nutrition 
Proc. Roy. 199A, 273-94 (1949) 

Mercer, Electron Microscopic Examination 
Wool Containing Polymer, 40, 
T629-39 (1949) 

Mercer, Formation Keratin During Hair 

Mercer, H., Regenerated Keratin Fibres, 
163, (1949) (Letter Editor) 

Mercer, H., Some Experiments the Orientation 
and Hardening Keratin the Hair Follicle, 
Bwochim. et Biophys. Acta 3, 161-9 (1949). 

H., Lindberg, J., and Philip, B., The “Sub- 
and Other Cuticular Preparations from 


349 


Wool and Hair, 19, 
678-85 (1949) 

Meyer, Fibrous Proteins—Classification 
Fibrous Proteins, 34-5 (1949) 

Meyer, and Haselbach, Fibrous Proteins— 
Rubberlike Properties Hair Keratin, 164 
33-4 (1949) 

Middlebrook, Hydroxylysine and Lysine 
Wool, Nature 164, 321 (1949) 

Middlebrook, Irreversible Combination 
Formaldehyde with 44, 17-23 
(1949) 

Neish, and Speakman, B., Cross-Linking 
Reduced Animal Fibres, 164, 708 (1949) 

Perutz, F., X-Ray Studies Crystalline Proteins, 
Research 2, No. 2, 52-61 (1949) 

Ripa, and Speakman, Mechanochemical 
Methods for Use with Animal Fibres, 
Inst. 40, T338-41 (1949) 

Roberts, Action Ultraviolet Radiation Pro- 
teins, J. Soc. Dyers and Colourists 65, 699-702 
(1949) 

Schauenstein, and Kratky, O., De- 
pendence the Absorption and Chro- 
mophores Direction Oriented Silk Fibroin, 
Vonatsh. 80, 153-6 (1949) 

Stahl, B., and Siu, H., Decom- 
position Cystine and Wool Treatment the 
Ball Mill and Autoclave, 177, 69-73 
(1949) 

Stoves, Chemical Technology Wool: 
Measurement Damage, 10, No. 12, 
(1949) 

New Color Test for Tryptophan and 
Related Compounds, 177, 337-8 
(1949) 

Woods, Comments “Constitutional Factors 
the Production Artificial Protein Fiber,” 
Hoover, Kokes, and Peterson, 
19, 100 (1949) (Letter Editor) 

Wormell, and Happey, Regenerated Keratin 
Fibers, 163, (1949) 

Zahn, H., Chemistry Wool: Chemical Consti- 
tution, / ertil-l’raxis 4, 329-32 (1949) (in German) 

Electron Microscopy Natural Silk, 
Kolloid-Z. 112, 91-4 (1949) (in German) 

Zahn, Wool Structure: Recent 
30, 275-81, 294 (1949) (in Ger 
man) 

Zamecnik, P. C., Loftfield, R. B., Stephenson, M. L., 
and Williams, M., Biological Synthesis Radio- 
active Silk, Sctence 109, 624-6 (1949) 


Structure and Properties Synthetic Fibers 
\non., Acrylonitrile: Ind 
1949) 

Celanese Introduces New Chemical Staple 
Fiber, and Synthetic Texts. 30, (June 1949) 

\non., Celcos All-Purpose Fiber Offers New Blend 
Possibilities, 99, No. 238-42 (1949) 
Dynel—New Synthetic Staple Fiber, 
Text. J. 66, No. 25, 51 (1949) 

Progress Report Plastics Monofilaments, 
Modern Plastics 77, No. 69-75 (1949) 

Vinyon Fibres and Yarns: Preparation and 
Properties, and Synthetic Texts. No. 
65-7; No. 81-2; 70-1 (1949) 
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dence for Structure 
Nature 164, 138-9 (1949) 

Monofilament and Staple Pro- 

Newer Synthetics Are the Spot- 

Brown, Coleman, and Farthing, Fur- 
ther Studies Synthetic Polypeptides, 163 
No. 4152, 834-5 (1949 

Thread, Mayon and Synthetic Texts. 30, 107-8 (Sept 
1949) 

Carpenter, Recent Developments Synthetic 
Fibres, /. Sov. Dyers and Colourists 65, No. 10 
469.78 (1949) 

Crawley, Polyethylene Textile Material, 
Rayon and Synthetw lexrts: No. 9, 91-3 (1949 

ple, md Synthetic Texts 30, 73-4 

and Polyamide Fibers: Contrac- 
tion, Velland Jertilber, 30, 349-50 (Aug 1949 it 

Evans, ©. and Croston, C. B 
ing Zein Fibers, 
202-11 (1949) 

Aerylonitrile and Fiber Synthesis, 
Rayon Silk J. 26, No. 304, 71-2, 85 ©1949 

epir, 38, 459-00, 479-80 (1949) 

sions, / ( hem. 44, S30 

Rayon and Synthetic Lexrts. 30, No. 2 

7-9: No. 4, 91-3 (1949) 

ties Alkali-Soluble Metal Carboxymethylcellu- 
MO] (1949) 

Synthetic Development, 
lertiber, 30, 243-4 1949) (im Grerma 
Schildknecht, C. Kk, Zoss, A. O., and Grosser, | 
Polymerization Some Vinyl Compounds, 

fin Chem. 41, No. 12, 2891-6 (1949 

ter Horst, Fiber Derived from 
Im. Dyestuff Reptr. 38, 335-8 (1949 

Zart Silk and Synthetic Fibers, 
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yer Studtes 

\lirey, Woiederhort Stet x. > Lob 

\stbury, Plastics: Dynamic 
‘ 196A, 104 (1949 

Rallou, |}. W.. and 
Physical 
Phys, 20, 493-502 €1949 

Bardwell, and Formation and 
Properties Three-Dimensional Polymers: 
27B, 116-27 1949 

Dimensional Polymers: II: 
Network Formation, esearch 27B, 
Feb. 1949) 


(1949 


Smith, ¢ 


Polymers: Dynamic 
Properties, 


TEXTILE 


Bardwell, and Winkler, Formation and 
Properties Three-Dimensional Polymers: III: 
Effect Network Structure Elastic 
— Can. J. Research 27B, 139-50 (Feb, 1949 


Brown, X-Ray Diffraction Studies the 
ing and Relaxation Polyethylene, 
Phys. 20, 552-8 (1949) 

Doty, P., Brownstein, M., and Schlener, W Some 


Thermodynamic Properties Solu- 
tions, /. /’hys Ce td Chem. 53, 213-26 (1949) 
Dunell, and Tobolsky, Dynamic Proper- 


ties Polymeric Materials, 
19, 631-2 (1949) (Letter Editor). 
Elliott, Ambrose, J., and Temple, Double 


Orientation and Infrared Dichroism Polymers, 


Nature 163, No. 4145, 567 (1949) 
Ferry, and Eldridge, Studies the Cross- 
Linking Process Gelatin Gels, 
id Chem. 53, 184-96 (1949) 


The Configuration Real Polymer 
Chains, Chem. Phys. 17, 303-10 (1949) 

High Polymers: IV: Theory Crystalline 
States and Fusion Polymers, Copolymers, and 
Their Mixtures with Diluents, 17, 
223-40 (1949) 

Fox, V. W., Hendricks, J. G., and Ratti, H. G 
dation and Stabilization Polyvinyl 
Ind. Chem. 41, 1774-9 (1949) 

Havens, Plasticizing Linear Polymers, 

id Sct. 4, 347 (1949) 

Some Aspects Polymer Constitution and 
Fiber Properties, 75, 396 
(1949 

Hilher, Ko W.. and 
Dynamic 
Phy 


Degra- 
Chloride, 


Kolsky, Investigation the 
Properties Some High Polymers, 
B62, Part II, 111-21 (1949) 

Ultrasonic Bulk Waves High Polymers, 

Ipplied 20, 486-92 (1949) 

mf: 2 mer New 4, 1-12 (Feb. 1949) 

(Feb. 1949) 

Kolb, and Izard, F., Dilatometric Studies 
High Polymers: Second-Order Transition Tem- 
perature, Applied Phys. 20, (1949) 

High Polymers: II: Crystallization Aromatic 
Polyesters, /. 1pplicd Phys. 20, 571-5 (1949) 

Investigation the Mechanical Proper- 

ties Materials Very High Rates Loading, 
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and Guth, 


Kolsky 


B62, Part 676-700 (1949) 
Yarns, and Cords Sonic Frequencies, 
ARC JouRNAL 19, 123-35 (1949) 
Adhesion Polymer Cellulose and Aluminum, 
ner Set. 63-74 1949) 
Measurements Shear Elasticity 


and Viscosity Liquids Ultrasonic Frequen- 
cies, Phys. Re 75. 936-46 (1949) 

Polymers; Volume and Surface Cohesional Energy 
the Basic Moving Aggregate, 

53, 509-90 (1949) 
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385. Parks, and Richards, B., Effect Pressure 
the Volume, Thermodynamic Properties, and Crys- 
tallinity Polythene, Faraday Soc. 
Part 203-11 (1949) 

Rivlin, Large Elastic Deformations Isotropic 
463-73 (1949) 

of Fibers, Researcn Journat 19, 810-15 
(1949) 

Scherer, and Rouse, Mechanical Proper- 
ties High Polymers Functions Shape 
Distribution Curve: III: Cellulose Nitrate, 
and Synthetic Texts. 30, No. 11, 42-4 (1949) (cor 

Scherer, and Rouse, Mechanical Proper- 
ties High Polymers Functions Shape 
Distribution Curve: III: Cellulose Nitrate, 
md Synthetic Texts. 30, No. 12, 47-9 (1949 con 


tinued } 
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lutions: IV: Phase Equilibria the Ternary 

17, 268-79 (1949) 

L., Thermodynamics High Polymer So- 
lutions: Phase Equilibria the Ternary Sys- 
tem: Polymer 1—Polymer 2—Solvent, hem 
Phys. 17, 279-84 (1949 

Theory Quasi-Properties Treatment Anom- 
alous Stress-Strain Relations, 40, 


(1949) 

Spencer, Volume-Temperature-Time Relation- 
ships for Polystyrene, Sci. 229-40 
(1949 

(1949) 


395. Stein, Krimm, and Tobolsky, Investi- 
gation Relationship Between Polymer Structure 
and Mechanical Properties: Thermodynamic 
and Optical Analysis Behavior Polyethylene, 
Polyvinyl Chloride, and Lactoprene, 
SEARCH JouRNAL 19, 8-22 (1949) 

( urists 65, 703-7 (1949) 
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Zellwolle 26, 171-3 (1948) German) 

Measurement Cross-Sectional Variations 
Slivers, 10, No. 254-6 (1949 

Merits Dry and Wet Twisting, 
Inds. 113, 127-9 (Apr. 1949 

“Monocord” Joins Family Textile Yarn 
Forms, orld 99, No. 125, 216-17 (1949) 

75, 103-5 (1949) 

402. Best-Bordon, Some Observations 
40, No. 11, (1949) (Letter Editor) 

403. Burleigh, E. G., Jr. Wakeham, H., Honold, | and 
Skau, 


Textice Researcn 


547-55 (1949 


Pore-Size Distribution Textiles, 


Carter, You Can Use Fiber Tests Bolster 
Yarn Strength, Textile World 99, 118-19 
245-6, 248 (1949 

Chadwick, G. E., Shorter, S. A., ar 
Trellis Model for Application and Study Sim- 
Tlil-160 (1949) 


| Weissenberg, 


Textile Articles, 40, T449-80 (1949) 
N 10. (1949) 
Industrial Appl ication Stress- 
(1949 


Hardy, Evaluation Roll Wool Felts for 
Arctic Footwear, 19, 
427-35 (1949 

Heimeran, Flexibility Cotton and Rayon Sta- 
ple Fibers, 92-7 1949) 

Jackson, Yarn Variation Shown Square- 
Root Textile World 106-7 (1949) 

Kaswell, Low- Temperature Properties Tex- 

(1949) 

and 200 F, Research Nat Nur Standards 43. No 
3, 257-89 (Sept 1949) 

Landsberg, Kelly, and Sinski, Correla- 
tion Simulated Rainfall Tests with Laboratory 
1949) 

Fundamental Study Fabric Proper- 
ties, Cun ext. J. 66, No. 5, 42-6 (1949) 

Mapes, Textiles the Electrical Industry, 
Papers of AATT 4, 71-4 (Mar. 1949) 

Textile Chemistry and Physiology, 
Textl-Rund m 4, 271-9 (1949) (in German) 

Menkart, Novel Effects Possible with Soluble 


Relationships Single and Multiple Rayon Fila- 
ments, Inst. 40, T371-80 (1949) 

Pollitt, |. Geometry of Cloth Structure, /e«rt /ns 


40, P1l-22 (1949 


Common Faults Cotton Yarn, 


Can. ext 66. 42-3 (Feb. 1949) 

Satlow, and Griese, Yarns and Fabrics: 
(in (sermat 


tegration of Wool in Abrasion Tests, [rx 
JourNar 19, B02-9 (1949) 

Universal Yarn Numbering Systems, 
Pextice Journar 19, 292-6 (1949) 

Seymour, and Schroder, Present Status 
16-18 (1949 


Shorter, Enumeration Problem Textile De- 
sign: I, lext. Inst. 40, T189-99 (1949) 

Shorter, Enumeration Problem Textile De- 
sign: Inst. 40, (1949) 


Shorter, Homogeneous Strain and the Trellis 
Model: Inst. 40, (1949) 

Homogeneous Strain and the Trellis 
Model: II, 40, (1949 
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Stout, and Moseman, B., Effect Abrasion 
Breaking Strength and Elongation Cloth- 
ing Fabrics, 38, 417-19 (1949) 

K., Use Qualities Staple Rayon, 
seide u. Zellwolle 27, 1-4 (1949) 

and ( olourtsts 65, No. 10, 479-83 (1949) 

Text. Inst. 40, P566-82 (1949) 

Wakeham, and Spicer, Pore-Size Distribution 
Textiles—Study Windproof and Water- 
Resistant Cotton Fabrics, 
NAL 19, 703-10 (1949) 

Weissenberg, Use Trellis Model the Me- 
40, (1949) 

Wilhelm, and Smith, Transmittance, Re- 
flectance, and Absorptance Near Infrared Radia- 
tion Textile Materials, Jour 
NAL 19, (1949) 

Willis, Treatment Nylon Webbing In- 
crease Resistance Abrasion, (Central 
Documents Office, Navy-Air Force), Data 
Digest 14, No. 15, 15-25 (1949) 

Winston, and Backer, Measurement Ther- 
No. 162, 62-7 1949) 


and 


Peeling Yorce Multi-Ply Fabrics, 
Instruments 26, 153-4 (May 1949) 

and Fibre Diameter Measurement; Effect Fibre 
Orientation and Use Plugs Randomized 
Fibres, Inst. 40, (1949) 

Air Gauging Textile Fibres, 
facturer 75, No. 893, 226 (1949) 


Set 


Textile Manu 


Autographic Tensile Testing 
Engineering Corp.), 22, 328 
(1949) 


46 (Aug. 19, 1949) 


Capacitance Method Measuring Wear, 
lech, News Bu Natl, Bur. Standards 33, 60-2 
(May 1949) 

Cloth Inspection Machine and Uniformity 


Meter Built 


YO-1, 225 (1949) 


Inds 


113, No. 


Electron Micrometer Measures Yarn Even- 
ness, Jewvtile Inds. 113, No. 2, 213 (1949) 

113, No. 1, 92-3 (1949) 

Fabrics: Tensile Tear 
Rundschaun (Swiss Assoc. tor Testing Technical 
Materials), 4, 90-5 (1949) (in German) 


Instron Tensile Testing Instrument, 
Dyestufi Reptr. 38, 284 (1949) 


New Cotton Strength Test, 
Cotton Keptr. 6 No. 2, 67, 96-8 (1949) 

Spectrographic Study Treated Textiles, 
Textile Inds. (Am. Assoc. Textile Chemists and Col 
ortsts), 113, No. 1, 106-7 (1949) 

No. 3 CSept, 1949) 

Stress-Strain-Time Apparatus for Fibre Test- 
ing, Fibres 10. No. 10, 460 (1949) 


19 


7) 
/ 
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JOURNAL 


Turl-Boyd Yarn Evenness Recorder, Can 
Text. No. 21, (1949). 

Anon., Uniformity Meter Developed 
tile Bull. (Apr. 1949). 

Use X-Rays Investigation Fibre 
Structures, Sct. Rev. No. (July 1949) 

\non., Wider Textile Uses Now for Radio-Isotopes, 
World 99, No. 12, 129, 131, 200 (1949) 

\non., Yarn Diameters Measured Light, 
99, No. 144 

Text. Inst. 40, (1949). 

L., Studies Carpet Resilience, 
19, 355-62 (1949) 

Barer, R., Cole, A. R. H., and Thompson, H. W 
Infrared Spectroscopy with the Reflecting Micro- 
scope Physics, Chemistry, and Biology, 
163, No. 4136, 198-201 (1949) 

Barrell, and Buxton, L., Air Gauging Tex- 
tile Fibres, 226 (May 
1949) 

Barrell, and Buxton, L., Pneumatic Measure- 
ment Cross-Sectional Variations Textile 
Slivers and Insulated Wire, Sci. 26, 
105-8 (Mar. 1949) 

Bohringer, Cut Filaments: Fibre-Length Deter- 
mination,* 30, (1949) 
Crerman 

Boor, Some Notes Effect Testing Machines 
Tensile Properties Plastic Films, 


Vanufacturer 


(in 


No. 162, 47-53 (Dec. 1949) 
Instruments for Measuring Radio- 
activity, Chem. 21, 348-52 (1949) 


Moving Textile Material, Jour 
NAL 19, 342-5 (1949) 

Boyd, N., Electronic Instrument for Measur- 
ing Weight Variations Slivers, Rovings, and 
Yarns, Inst. 40, (1949). 

Bradbury, E., Testing Sizes for Continuous-Fila- 
ment Yarns High Filament Strength, 
Inst. 40, T299-310 (1949) 

Breazeale, and Whisnant, Apparatus 
Depict the Load-Elongation Diagram Yarn 
Cycles per Second, Applied Phys. 20, 621-6 
(1949) 

Quantitative Paper Chromatography, 
Nature 163, 215-16 (1949) 

Recording Infrared Spectrometer, 
4159, 105-6 

Bull, H. B., Hahn, J. W., and Baptist, \ 
Paper Chromatography, 
350-3 (1949) 

Servo-Controlled Tensile Strength 
Tester, 22, 101-5 (May 1949) 

Burstall, F. H., Davies, G. R., Linstead, R. P., and 
lulose, 163, (1949) 


H., Filter 
Chem. Sox 71, 


Obtaining the Mean and Its Standard Error and 
the Coefficient Variation Textile Tests, with 
Special Reference the Measurement Yarn 
Strength, 40, P370-8 (1949). 

and Perry, J., Collection, Analysis, 
and Interpretation End-Breakage Data Prep- 
aration and Weaving, 40, P279-88 
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478. Cook, H., Chromatographic Separation Natural 
Compounds, 164, No. 4164, 300-2 (1949) 
Dart, L., and Peterson, Strain-Gage Sys- 
tem for Fiber Testing, 

19, 89-93 (1949) 
Davis, Ballistic Method for Determination 
Inter-Ply Adhesion, Inst. 40, T670 (1949 
Editor) 
481. Davis, New Developments Scientific Testing 
and Control Devices for Textiles, Recorder 
66, No. 792, 52-6 (1949) 

482. Douglass, and Crossmon, C., Examination 
Textile Fibers “Dispersion Staining’ Method, 
Texture Resetarcn Journatr 19, 644-6 (1949) 


479 


480) 


fext 


Dyson, Transmission-Type Interferometer Micro- 
scope, 163, No. 4162, 229 (1949) 

484. Earle, and Minkin, New Method Sec- 
tioning Synthetic Fibers with the Ultra-Microtome 
for Examination with the Electron Microscope, 
19, 36-41 (1949) 

485. and Hurley, Surface Tension 


Measurement, Chem. 21, 1177-80 (1949) 
486. Fletcher, M., Hansen, and Duensing, 
Method for Evaluating Elastic Properties 


“04-6 (1949) 


with Linearly Increasing Stress, 
lourNaAL 19, 579-81 (1949) 

Elementary Isotopic Analysis, Chem 
386-90 (1949) 

Haller, and Odeen, H., Some Interesting 
Applications and Spectrophotometric Con- 
trol Textile and Dye Operations, 
38, 411-12, 416 (1949) 

490. Harrison, Artificial Daylight—A New Colour- 
(1949) 

491. Hearle, and Jones, Electrical Re- 
sistance Yarns Made from Mixed Fibres, and 
Its Use Measuring the Moisture Condition 
These Yarns, Inst. 40, (1949) 

492. Method Measuring Some Dynamic 
Constants and Its Application the Study 
7O1-13 (1949) 

493. Hume, Radiochemical Activity Analysis, 
Chem. 21, 322-6 (1949) 

494. Ingham, Planning Mill Experiment, with Par- 
ticular Reference Worsted Processing, 
Inst. 40, P554-65 (1949) 

495. Irvine, Industrial Applications Radio- 
nuclides, Chem. 21, 364-8 (1949) 

Criterion, J 4, 199-211 (1949) (i 
(serman } 

497. Kohman, Measurement Techniques Applied 
Radiochemistry, Chem. 21, 352-64 (1949) 

Kratky, O., and Porod, G., Diffuse Small-Angle Scat- 
Set. 4, 35-70 (1949) 

499. LaTorre, R., and George, W.. New Methods for Hold- 
ing Multi- and Single-Filament Tensile Specimens, 
Textice Researcn Journar 19, 830-2 (1949) 

Lederer, Inorganic Paper Chromatography, 


163, (1949) 


ture 


Lester, Photographic Engineering Textile 
Research, AATT No. 28-33 (1949) 


X-Ray Microradiography Fibers and 


Textice Researcn Journat 19, 686-98 (1949) 
Linstead, Inorganic Paper 
Nature 163, 599 (1949) 


Lochner, Measurement Modulus and 
Damping Capacity Torsion and Bending for 
Wool and Other Textile Fibres, Inst. 
P220-31 (1949) 

Lonsdale, Neutron Diffraction (Crystals, 
ture 164, No. 4162, 205-9 (1949) 

Friction Between Single Fibers: Frictional 
Properties Wool Fibers Measured Fiber- 
Twist Method,” Lindberg and Gralén, 
19, 97-100 (1949) 

Makinson, Note the Theory the 
Maresh, and Krammes, R., Rapid Photomicrog- 

raphy, .im. Dyestuf? Reptr. 38, 635-6 (1949) 

Mhatre, H., and Preston, New Apparatus 
PR31-8 (1949) 

Millard, Laminated Textiles and Similar Mate- 
rials: Ballistic Method for Determination Inter- 

Textile Instruments: IX: Meas- 

urement, fibres 10, No. 3, 96-9 (1949) 

tinued ) 

Textile Instruments: XII: Meth- 
ods Measuring the D.F.E. Hair Fibres, 
Fibres 10, No. 7, 244-7 (1949) wd ) 

Textile Instruments: XIII: Meas- 
(1949) (Ccontinued) 

W., Textile Instruments: Mois- 
ture Control, 10, No. 10, 351-3 (1949) 
tinued 

Textile Instruments: XIII: Mois- 
ture Control, 10, No. 11, (1949) 
tinued ) 

Textile Instruments: XIII: Mois- 
ture Control, 10, No. 12, 436-8 (1949) 
tinued ) 

Apparatus Method for Establishing 
Tension-Stretch Diagrams Single Fibers Un- 
der Extreme Conditions, 112, 
(1949) (in German) 

Nordl Conditions Temperature and 
38, 571-4, 593 (1949) 

Pacsu, Mora, and Kent, General 
Method for Paper Chromatographic Analysis 
Reducing and Nonreducing Carbohydrates and 
Derivatives, Science 110, 2861, 446-7 (1949) 

Palmer, Calculation Coefficient Varia- 
tion Fibre Diameter Batch Sorted Wool 
(1949) 

Pesce, M. R 


Discussion of 


XI: 


4 (1949) (con 


mitin 


ammar, 


and Wrigley, S., Diagonal Sectioning 


Technique for Studying Fabrics, 


19, (1949) 
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Possibilities Use the Electron Mi- 
croscope Studying and Cellulose, 
assoc. tech. nd. papetiere 12-22 (1949) 

Phillips, Fiber Tensile Values 
Obtained the Tester and Scott 
NAL 19, 274-7 (1949) 

(1949) (Letter to Editor 

Quackenbos, H. M Ir, Hill, J. M Ir, and Stat? 
Significance Charpy and Flexure Tests 
Evaluating Impact Resistance 

STM Bull No. 159. 56-65 (1949) 

Staple Rayon Mixtures: 
Strength 
438.40 (1949) (in Grermat 

Rewhardt, ¢ H., Schaevitz, H., and Dillon, J. H 
Stress-Strain-Time Apparatus for Fiber Testing, 
Ke Set. Instruments 20, No. 7, 509 (1949) 

veare, and Waller, Dynamically Bal- 
anced Fatigue Tester for Rayon Tire Cord, 
rine Researcn Tournar 19, 633-7 (1949) 

Rowley, and M., Testing Apparatus for 
Evaluation Fire-Resistant Textiles, 
38, 201-4 (1949) 


Peétéri, R., 


Fibre 


Rowe 


Streaming Potential Paper Chroma- 
tography, 163, 487 (1949 

Schrefer, H. Crean, L. E.. and Krasny, |. | Im- 
proved Abrasion-Testing 

481-97 (1949) Textice Journar 19 
2589.69 (1949) 

Elastic Constants Solids Ultrasonic Meth- 
ods, 20, 48-58 (1949) 

Schuyten, H. Weaver, W und Rew, |. 


Index the Water-Repellency Textiles from 
Surface Tension Aqueous Solutions, 
38, 304-6, (1949) 

Schwartz, ( M Austin, A. ind Weber, PO M 
Positive-Replica Technique for Electron Micros- 


copy, /. Applied Phys. 20, 202 (Feb. 1949) 
Seaman, W McComas, W. H., and Allen, G. A., De- 
termination Water Karl Fischer Reagent, 
Inal. Chem. 21, 510-12 (1949) 


(1949) 

Shurcliff, W \.. and Stearns, FE. I 

Photographic Aids the Textile Indus- 
try, for. Reptr. 38, 268 73 (1949 


New “Offset” 
Spectrophotometric 


Smut! Ferry, J. D.. and Schremp, FL W 


Measurements Mechanical Properties Poly- 
mer Solutions Electromagnetic 
Phys. 20, No. 144-53 (1949 

Stanton, Method Assessing Transient 
struments 20, 139 40 (1949 

Steiger, Simplified Sliver Tester, 
Inst. 40, T253-67 41949 


Transducers, 


JOURNAL 


Tester and Its Application for Evaluation 
JouRNAL 19, 394-415 (1949) 


Sulser, New Tenacity-Testing Apparatus for 
Fabrics, Paper, 49-53 
(1949) (im German) 


velopments,* 
(1949) 


Symonds, P. S 


Infrared Spectroscopy: De- 
Practice 232-8 


Instrument 


Determination Stresses Plastic 
Regions Problems Plane Flow, 
Phys. 20, 107--12 (1949) 

Use Probability Paper for Estimat- 
ing the Mean and Standard Deviation Nor- 
mally Distributed Textile Test Data, 
EARCH JouRNAL 19, 270-3 (1949) 

Moisture Determination Textiles Electrical 

Textine Re 


Meters: II, 19, 1-8 
(1949) 


lite Orientation Cellulose Fibers from X-Ray 
Data, 19, 330-41 (1949) 
ien, New Method Evaluation Crystal- 
lite Orientation Cellulose Fibers from X-Ray 
41%-20 (1949) 

and Hilher, 
Colloidal Systems, 
(1949) 

Textile Fibers, und Synthetic Texts. 30, 
9 95-6 (1949) 

White, and Liston, Recording Infrared 
for Analysis, inal 
21, No. 10, 1156-61 (1949) 

Whitwell, and Toner, K., Moisture Deter- 
mination Textiles Electrical Meters: III, 
Texture Researcn JourNAL 19, 755-8 (1949) 

Yankwich, Radioactive Isotopes Tracers, 

fnal. Chem. 21, No. 3, 318-21 (1949). 

Simplified Method for Determination 

Alkali Solubility Wool, 70-1 


(1949) 


Electron Microscopy 
Chem. 21, No. 4, 475-85 


Chem 


(in German} 


Development 
Methods 


General Processing and Control 


Accurate Mixing with Fiber Meters, 
78, 7-8 (Apr. 
Accurate Weighing for Better Blends, 


Inds. 113, 110-12 (Apr. 1949) 
Advance Textile Production Through Elec- 
tronics, and Cotton 13, 14-16 
Mar. 1949) 


High-Tenacity Rayon Filaments: Produc- 
Processing Rayon Cut Staple, 

turer No. 895, 325-7 (1949) 


Use Nylon Woolen and Worsted Sys- 


Manu 


tems, im. Hoo! and Cotton Reptr. 10, 11-12, 48-9 
Mar. 1949) 
Variable Speed Unit Controls, Tension, and 


Velocity, Inds. 113, 184 (June 1949) 
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Bouvet, Some Factors Affecting Quality Produc- 

63 (Aug. 1949) 

uring System for Textile Mills, 

Journat 19, 826-9 (1949 

Collins, Textile Material Specifications—Their 
Value, Form, and Content, Inst. 40, 
37 (1949) 

P904-6 (1949 

Gerdes, Advances Cleaning Cotton Gins, 
Textile Bu 75. No. & 39-46 (1949 

Flax Processing and Quality, 

Inst. 40, P9OIR- 34 (1949) 

Hewitt, Artificial Daylight the Textile Indus- 
try: Inst. 40, (1949) 

Hume, F., and Lee, O., Dry Needle Cooling 
Heavy-Duty and High-Speed Machine Sewing 
11949) 

Dye 38, 853-5, R62 (1949) 

Leonardsen, R., Olein Wool-Oiling Agent, 
Textiltekmk 7. 14-16 (1949) (in Danish) 

Lester, Photographic Engineering Textile 
Research, (an. No. 21, 56-62 (1949) 
Volume During and After Application 
Pressure and Resilience Fibrous Textile Ma- 
terials and Their Change During Processing, 
4, 106-9 (Mar. 1949) (in German) 
Prechter, Determination Inertia Homo- 
geneous Rolls Cylinders, 

JourRNAL 19, 248-9 (1949) 

Prentice, Chemistry Textile Processing, 

Text. 66, 44-5 (May 1949) 

Processing, Inst. 40, (1949) 

Stoves, Chemical Technology Wool: VIII: 
Setting Process, 10, No. 259-61 (1949) 

M., Textile Dryers Studied I.T.T., 
Textile 99, 116-17 1949) 

Walter, Fundamentals Automatic Control 
Textile Drying, 75, No. 893 

228-31 (1949) 

Wignall, Overuse Nylon Wool 
sng Textile World 99, No. 8, 135, 222-4 (1949) 
ood, Light Permits Quick Testing, 
eet World 99, No. 11, 142-3, 145, 218, 220, 222 


224 (1949) 


SEARCH 


lan 


Carding 

Comments Theory and Function the 
Card, Inds. 113, No. 197-9, 201 (1949) 

Barker, Carding Engines: Evolution, 
Inst. 40, (1949) 

Dorman, and Pringle, V., Carding Jute 
and Flax, Inst. 40, (1949) 

Hind, Carding: Action the Ma- 
chine Long and Short Fibres the Blend, 
Text. Inst. 4, P396-7 (1949) 

Martindale, Carding: Evolution and Early De- 


fan) 


O03 


(Al) 


Reptr. 63, No. 33, 12-13, 43 (1949 

Separates Fibers, and 


st 


Reptr. 63, No. 34, 12-14 3 (1949 

63, No. 35, 9-14 (1949) 

Woolen Carding Condenser and 
Its Effects Slubbing Variation, /ns 
40, 179-93 (1949 


Wool, Inst. 40, 


(1949) 


Sliver and Top 


Estimating Wool Top Values the Mod- 
ern Way, Recorder 67, No. 798, 147-9 (1949 


Bowden, New Sliver Tester Spotlights Qual- 


ity, 99, No. 10, 130-1, 208, 212 (1949) 

Haigh, H.. Wool Top Analysis, I/nst. 40, 
P489.93 (1949) 

Hardacre, Sliver Formation Carding and 
Alternative Methods, ext. Inst. 40, 
(1949) 


Wool Fibre: Aspects Its Significance Top- 


Making, Text. Inst. (1949 

Morton, and Summers, Fibre Arrange- 
ment Card Slivers, ext. Inst. 40, 
(1949) 

Wadley, | M Pohle, | M.. and Mueller, W \ 
‘Easier Grade Determination Measurement 
(1949 
Drafting Spinning, and wisting 


Knitted Nylon Fabric 
Spun with Wool, 
No. 42, 87-94 (1949) 

Rayon Staple Spinning and 
Possibilities, 
(1949) 

Vercury and frous 

Study Roving Coil Spacing Bob- 
bins, Textice Researcn Journar 19, 575-8 (1949) 

Cox, Theory Drafting Wool Slivers: 
Proc. Roy. A197, 28-51 (1949) 

Dakin, and Smart, Double Twist Spindles; 
Principle Double Twisting and Review the 
Literature, Inst. 40, (1949) 

Synthetic Fibers, |! /itin Kev. 16, 22-8 (Feb. 1949) 
16, 13-23 (Mar-Apr. 1949); 16, 11-22 (May-June 
1949) 
Text. Inst. 40, P907 (1949 

Pringle, Flax Spinning: Theory and 
hibre Fabrics & Cordage 16, 18-23 (1949) 

Pringle, Spinning: Theory and Practice: 
Theory, Chap. 16, Fabrics 
Cordage 16, 120-3 (1949) 

Stewart, and Parsons, Repeatability and 
Tolerances Laboratory Spinning Techniques, 
Researcn Journar 19, 283-7 (1949) 
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(1949 


Warp Sizing Nylon Filament Yarn, 
Can. leat. J 6, WO, 52, 54 (Jan. 1949) 

Effect Sizing Warp Breakage, 
J Text. Inst. 40, P272-6 (1949) 

Bradbury, and Hacking, Experimental Tech- 
nique for Mill Investigation Sizing and Weav- 

Kennedy, Homogenization Warp Sizing, 
lextile World 99, 127-34 (Nov. 194° 

Electronic Size-Cooking Control Sys- 
tem, Can. Jert. J. 66, 54-6 (Sept 1949) 

Sizing Spun Yarns, 

Texts. 30, 55-6 (Jan. 1949) 

and Zanolli, Direct Stearn-Injec- 
tion Continuous Starch-Cooker, 
louwnat 19, R22-5 (1949) 

Seydel, Cotton Warp Sizing: XX, 
113, No. 127-33, (1949) 


Morningstar, 


Inds. 113, No. 3, 131-3, 137, 139, 143, 145 (1949 

Sturzaker, Dyeing and Sizing Cotton Yarns, 
Textile Manufacturer 78, No. 892, 192 (1949) 

Urea Solvent Aid for Cellulose 
Textile Sizes, Researon 19, 563-6 
(1949) 

Baines, and Some Causes and Ef- 


(1949) 
tarker, W 


Relationship Between Settings 


RO? 157-9 (1949) 
Bender, Strain-Gage Tests Reveal Beam- 


Stress Data, 10, 133, 135, 151 
(1949) 
Blackbur | \ and Barber- 


Colman Super-Speed and Lancashire Beam Warp- 


Sondhelm, W 


ing, Inst. 40, P945-57 (1949) 


(1949) 


Nature and Incidence Warp Break- 


Castle, and Dawson, Weaving Continuous- 


Filament and Long Staple Spun Yarns; Some 
Factors Affecting Warp Breakages, 
40, P331-52 (1949) 

aRoche, and Brown, Rapid Strobo- 
scopic Study Production Looms, 


FARCH fourNat 19, 288-9] 1949) 

Sheldon, Requirements Warp Preparation 
for Automatic Weaving, Inst. 40, 
1949) 


Snowden, Some Factors Influencing the Num- 


ber Warp Breakages Woolen and Worsted 


Weaving, Inst. P317-30 (1949) 
Breakage, 40. P277-8 


/ 


Rorghetty 


fot 


Hansen, 


TexTILe JOURNAL 


Yarns and 


Comments Reducing the Number Proc- 
esses Worsted Yarn Manufacture, and 
Synthetic Texts. 30, 54-6 (1949) 

\non., Control Humidity Woollen and Worsted 
Processing, 10, No. 302-24 (1949) 

Heat-Setting Nylon Fabric, and 

Cotton 11-12 (Apr. 1949) 

Influence Mixed Fibres Yarn and 
Fabric Design, 10, No. 190-1 (1949) 

Notes Influence Tension Textile 
1949) 

Survey Cotton Nonwoven Fabrics 
Industry, 38, 582-3 (1949) 
Bennett, Development and Uses for Nylon 

Yarns, /. /ext. Inst. 40, P483-8 (1949) 

Fabrics, Recorder 67, No. 796, 77-9 (1949) 

Dakin, Fibre and Yarn: II, 10, No. 
11-15 (1949) 

Fibre and Yarn: 
282-7 (1949) 

Study Viscose Filament Yarn Pro- 
duction, Kayon and Synthetic Texts. 30, No. 4, 66-8; 
No. 5, 43-4; No. 6, 49-51 (1949) 

Defects Textile Fabrics, 
order 66, No. 791, 66-8 (1949) 

Tentered Fabrics Now Reality, Inds. 113, 
149, 151, 153-4 (Feb. 1949) 

Sullivan, Cloth Construction and Fabric 
Analysis, /extile Manufacturer 75, No. 892, 168 70 
(1949) 

Tatterstield, 
velopment” 
(1949 

Tripp Trends Fabric Processing: IV, 
No. 71-3 (1949) 

Filament Denier Factor 
Fabrics, /extile Manufacturer 75, No 
(1949 

Using Uncombed Wools, 24, 
\ 7. 584 94, 599 (1949) 


NO. 7, 


Fibres 10, No 


Textile Re 


Performance Standards for “De- 
Fabrics, Inst. 40, 


Nylon 


890, 76-8 


Catalyst for Curing Resin Finishes, 
13, (May 1949) 

Finishing Polyethylene Fabrics, and 

Synthetic Texts. 30, No. 12, 61 (1949) 

Fibers and Fabrics, Kayon and Synthetic Texts. 30, 
No. 11, 79-80 (1949) 

Cameron, and Morton, Permanent Fin- 
ishes Viscose Rayon Depending Cross- 
Bonding, 38, 575-81 (1949) 

Cook, Function Laboratory Evaluation 
Textile Finishes, 38, 313-16 
(1949) 

Notes Finishing Fabrics Made 

from Synthetic Fibers, and Synthetic 

30, No. 5, 77-80 (1949) 


mufacturer 75, 587-9 (1949) 
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Controlled Finishing Nylon Knit 

(1949) 

Ritter, Waxes Textile Processing, 
and Synthetee Texts. 30, No. 4, 111-12; No. 5, 84-6 
(1949) 

Schaeffer, Measurements Textile Process- 
ing, 30, 111-15 (Mar. 1949) 

German) 

Wool Jersey Finishing Calls for Special 
Techniques, 99, No. 133, 196 
198, 200, 202, 204 (1949) 

Resin Finishing Textile Fabrics, 
im. Dyestuff Reptr. 38, 413-16 (1949) 

ery for Dyeing and Finishing Cotton and Rayons, 
Textile Manufacturer Exhibition Supplement, 
(Oct. 1949) 

Wenderoth, Hexandiol Ether 
Pyridinium Derivative: Application 
ing,* 30, 205-7 (1949) Ger 
man) 

Whewell, Some Defects Arising Finishing 
Woolen and Worsted Fabrics, 
and ( olourists 6$, 9-14 (1949) 

Whewell, C. S.. Charlesworth, A.. and Kitchin, R. | 
Some Recent Experiments Cloth Finishing, 
Text. Inst. 40, P769-83 (1949) 

Wilson, Application Chemistry Textile Fin- 
ishing, Soc. and Colourists 
t 1949) 

lext. J. 66, No. 2, 43 (1949) 

Zussman, Sequestering Agents: Their Use 
(1949) 


Detergents, and Scouring 


\non., Adsorption Detergents Wool, 
Vanutacturer 75, No. 890, 81-2 (1949) 

Concentration Indicator for Wool Scouring 
Baths, /extile Age 13, 83 (May 1949) 

Borghetty, Dotergents the Textile Indus- 
try, and Synthetic 30, No. 85-6 
(1949) 

Borghetty, the Textile Industry, 
Rayon and Synthetic Texts. , No. 4, 110 (1949) 

Chu, New Method for Degumming Ramie, 
Textile Manufacturer 75, No, 889, 38-9 (1949) 

Present Wetting Tests, 38, 
343-7, 352 (1949) 

Cellulose, Inst. 40, T523-5 (1949) (Letter 
Editor) 

Gardiner, and Smith, B., Adsorptive Capac- 
ity Cotton for Sodium Oleate, 
ists’ 26, 194-6 (Apr. 1949) 

gency, /. Colloid Sct. 4, 459-84 (1949) 

Heddergott, Drying Systems Wool Scouring: 
Effects (Mechanical) Quality and 
Textil-Praxts 4, 122-3 (1949) (in German) 

Hessler, Dew-Retted Hemp Fibre: Scouring,* 
Aar. Research 78. 153-9 (1949) 


AN 
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704 


710 


711 


357 

Agents: Wetting Textiles; Practical Re- 

(1949) (hased on Communication No. 33) of the 
Danish Textile Research Inst.) (in Damsh) 


LaFleur, Comparative Efficiencies Wetting 


367-8 (1949 

syntheth Texts. 30, No. 3, (1949) 

Synthetic Detergents Textile Emul- 
sions: Rayon and 30, No. 
(194! 

Leonard, and Beck, Data Laboratory 


Method for Wool Raw Stock Detergency, 
Dyestuff Reptr. 38, 348-52 (1949) 

Leonard, and Winch, R., Effective Labora 
tory Evaluation Textile Detergency, 
Texts. 30, No. 79-81 (1949 

Leonard, and Winch, Effective Labora- 
tory Evaluation Textile Detergency, 
Synthetic Texts. 30, No. 2, 93-5 (1949) 

Silicates; Some Recent Developments, /nd 
Chem. 41, No. 2, 337 (1949) 

Merrill, Sodium Silicates the Textile Indus- 
try, 38, 428-35 (1949 

Morgan, and Walter, Low-Temperature 
Wool Piece Goods Scouring With Synthetic Or- 
ganic Detergent, 38, 374-7 
(1949) 

Morgan, Synthetic Detergents Have Broad 
Application, 99, 129 (1949) 
Paice, Practical Aspects Wetting and De- 

tergency, Inst. 40, P876-90 (1949) 

Parsons, Alkaline Scouring Dry Spun Flax 
Yarns: Effect Upon Physical Properties Yarn 
and Fabric, Inst. 40, (1949) 

Powney, Internal Wetting Fibres Factor 
Editor) 

Reich, and Snell, Preferential Wetting 
Cotton Fabrics, 41, No. 12, 2797 
( 1949) 

Schwartz, Detergency: Principles; Applica- 
tion Textile 
S 26, 212-15 (1949 

Snell, Synthetic Detergents the Textile 
Industry, Kayon and Synthets lexts. 30. No. 11 
(1949 

Snell, Synthetic Detergents the Textile In- 
dustry, Kayon and nthetic Texts. 0, No. 12, 90-1 
(1949 

4, 128-31 (1949) (in German) 

Surling, Advances Made Handling Rayons 
Laundering, Kayon and Synthetic Texts. 30, 
3. BY 90 (1949) 

perature Scouring Merino Wool Subse- 
quent Processes, 40, (1949) 

Bull. No. 1, (1949) 

No. 63-5 (1949) 

Utermohlen, W. P., Jr., Fischer, E. K., Ryan, M. | 
and Campbell, H., Detergency Studies: IV: In- 
fluence Oily Soil Upon the Removal Pig- 
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ment Soil, 19, 489-96 
(1949) 

Utermohlen, W. Ir, and Ryan, M. Evaluation 
Detergents for Textile Cleaning, hen 
41, No. 12, 2841-7 (1949) 

Weller, Notes Synthetic Detergents, 
md Synthete Texts, 30, No. 6, 89-91 (1949 


Bleaching 


Bowden, Continuous Bleaching Improved 
211-12, 216-18 (1949 

Brearly, G., and 
tion, Properties, 

Yoo. Dyers and C olountsts 65, 276-80 (1949 

Hall, Principles Textile Bleaching: III: 
Bleaching Processes for Cotton 
Fabrics, /tires 10, No. 2, 60-1 (1949 


Hydrosulfites (Produc- 
and Textile Applications), 


775-9 (1949) 


Hiall, Principles Textile Bleaching: IV: 


Bleaching Blue Cotton Fiber, 
19, 421-6 (1949) 

Klein, A., Origin, Development, and Present State 
14, 5-21, 75-83 (1949) 

Landolt, Fluorescent Bleaching, 

Re pir 38, 353-6 (1949) 

Irreversible and Reversible Photo- 
781-4 (1949) 

New York, John Wiley Sons, 1949, 512 

Scanlan, J. T., Stirton, A. 1, Swern, D.. and Roe, 7 
Effect Various Surface-Active Agents Pene- 
trating Power and Stability Calcium Hypo- 
chlorite and Bleaching Powder Solutions, 
Dyestufi Reptr. 38, 455-8 (1949) 

Seyb, and Foster, Bleaching Cotton: 


Livingston, KR 


Proposed Continuous 
Process, /)yestuff Reptr. 38, 718 (1949) (al 
Stract? 

75. No. &. 69-71 (1949) 

(1949 


and Printing 

Chemical for Dyers and Finishers, 
Inds. 113, 199 (May 1949) 

Dyed Pure Silk: 
Ru § 19-28 (1949) 


Dyeing Mixed Acetate and Viscose Fabrics 


with Vat Colors (Am. Ass Textile Chemists 
and Colorists Dyestuff Reptr. 38, 722 (1949 
stract 


Factors Influencing Crockfastness Naph- 


thol Package-Dyed Cotton Yarns 
Pextile Chemists and Colortsts Dvestul® Reptr 
38, 721 (1949) (abstract) 
Geigy Chrome Steam Process for 
Nylon, 30, No. 12, 
(1949) 


740 


741 


742 


German Methods Pressure Dyeing, 
Vanutacturer 75, No. 892, 187-9 (1949) 
Nylon: Dyeing from Neutral Baths Contain- 


35-7 (1949) 

Nylon: Resist Printing,* Pont 
Bull. §. 30-60 (1949) 
Regenerated Cellulose Fibres: Dyeing with 


Vat Dyes,* Jiu Pont Technical Bull. 5, 8-13 (1949) 
\non., Short Ageing Processes for Printing Syn- 
thetics, Silk, and Wool, /)u Pont Technical Bull. §, 
112 (1949) 

Some Conditions Affecting the Application 
Vat Colors (Am. Assoc. Textile Chemists and 
Colorists), Dyestufi Reptr. 38, 69-84 (1949) 

Thermosol Process for the Coloration 
Fibre Orlon Acrylic Fibre, and Nylon, 
lechmeal Bull. §, 82-103 (1949) 

fication Direct Dyes Viscose Rayon, 
Dyers and ( 65. No 7. 352-9 (1949) 

cerized Cotton Hosiery, 38, 
58-9, 76 (1949) 

\tkinson, and Sargent, A., Determination 
Chlorine Pickup, 38, 743 
(1949) 

tuff Keptr. 38, 083-5 (1949) 

lext. J. 66, 44-6 (1949) 

Boulton, 


75, 394 (1949) 


Dyeing and Dry Cleaning, Soc. and Col 
65, (1949) 

Casty, and Krahenbuhl, New Principles 
Continuous Dyeing Wool, and 
( urists 65. 381-6 (1949) 

Choquette, and Habel, O., Problems Ageing 
Textile Prints and Their Control, 
Reptr. 38, 919-22 (1949) 

Cluley, Dyeing Viscose Rayon Cake 
Form, Inst. 40, (1949) 

Crook, Lemin, R., and Rattee, D., Applica- 
tion Carbolan Dyestuffs Wool Yarn, 
lustralia 24, No. 8, 759-64 (1949) 

Automatic Tristimulus Integrator Textile Mill 
Practice, 38, 718 (1949) (ab 
stract) 


693-7 


R., and Godlove, | 


Soc. Dyers and ( 


Surface Dyeing Plastics, 
lourists 65. 328-32 (1949) 

Dyeing Spun Rayon—Viscose and 
Bemberg (Cuprammonium), Vanufacturer 
890, 93-5 (1949) 


(ruber, | 


(orevborn, 


for Acetate Rayon Printing, 
Aunstsetde u. Zellwolle 27, 15-16 (1949) 

Latest Developments Dyeing and 
38, 62-4, 84 (1949) 

Henderson, Nylon: 

exticlwesen §, No. 5 
French 


Hug, G. 


Dyeing with Chrome 
61-4: No. 7, 33-6 (1949) (in 
Color and Process Vital Use Vats 
rid 99, No. 3, 137, 220, 222, 224, 
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Hug, Dyeing Wool-Nylon Blends, 
tuff Keptr. 38. 661-2 (1949) 

Silk and Wool Textiles, Recorder 67, 
(1949 

Keller, Evaluation Desizing Aids Prep- 
aration for Dyeing, 99, No. 125 

1949 

Luttringhaus, Application Leuco Esters Vat 
Dyes Wool, 38, 172-83 
(1949) 


Luttring 


Ri-3 


Dyeing Helidons Wool, 

Keptr. 38. 720 (1949) Cabstract 

Small-Package Dyeing 
1949 

Marsden, Wool Dyeing Faults Can Pre- 
vented Cured, No. 135, 200 
202-3 (1949 

Marsden, Worsteds for Hard Wear Need Spe- 
cial Attention Dyeing, 99, No. 
(1949 


>? 1 


Making 


Morton, Practical Assessment Fast- 
397-002 (1949 

Perlon: Dyeing with Vat 
30, 147-52, 199-201 (1949 


Nuttall, Fast Colorings Obtainable with Naph- 
thol and Vat Dyestuffs, 
923-4 (1949 

Nuttall, Naphthol Dyeing and Printing, 

estuft tr. 38, 232 (1949 

Parks, Conditions Affecting Application 
Vat Colors, 38, 69-75 (1949 

Peake, Machine Printing Textile Fabrics, 
Can. Text 66. No. 16, 44-8 (1949) 

5 » (1949) 

Printing Nylon Piece Goods, 
Dyestuff Reptr. 38, 673-4 (1949) 

Short Ageing Processes for Printing 
Synthetics, Silk, and Wool, 
38, 310-12 (1949 

Smith, Observations the Anomalous Light- 
Fastness Some Dyed Textiles, 
( wrists 65, 743-4 (1949 

Stevens, ¢ B.. Whewell, ¢ i ra, H 
Raising Dyed Fabrics, Dyer 

urtists 280-4 (1949 

and Finishing, 38, 
(1949 

Fabrics, 38, 747-55 (1949) 

Wall, Sereen Printing Technique and Prac- 
(1949 

Wall, ¢ 
tice: 

1949 

Wall, Screen Printing Technique and Prac- 
(1949 


Screen Print ing Technique and Prac- 
IIL, Textil mufacturer 75, N RO) 


138-41 


700 


350 

Wall, Sereen Printing Technique and Prac- 
(1949) 

Wall, Printing Technique and Prac- 
tice: VI, rer 894, 292-5 
(1949 

Wright, Color Adaptation and Color Con- 


No. 92-4 (1949 

Color Adaptation and Color Con- 
trast: Methods Investigation, and 
Synthete Texts. 30, No, 84-06 (1949 


Color Adaptation and Color Con- 


trast: Effect the and 
exts. 30, No. 9, 129-32 (1949) 

Colér Adaptation Color Con- 
trast: Local Effects, 
30, N 10, 85-7 (1949 

Dye Mixtures, Kay Texts. 


Dye Mixtures, and Synthet exts, 30, 
2, 96-7 1949 

Saru é stance 

Cloth Shrinkage Garment Production 
(Nov, 1949 

New Low-Temperature Method for Wool 

\non., Unshrinkable Wool, Recorder 66, N 
70 1949) 

tion Processes, / 38. 526-8 
(1949 


Fletcher, Cotton-Jersey Shrinkage Varies 
(1949 

Fletcher, M., Duensing, and Gilliam, 


Dimensional Changes Knit Goods Launder- 


ing, dm. Dyestuff Reptr. 38, 481-3, 512 (1949) 
Gould, Some Aspects Chemical Control 
Wool Shrinkage, 38. 407-10 
1049 


Kasbekar, 


Shrinkage Cotton Yarn Zinc 


Lipson, Synthetic Resins Wool, 
24, No. (ty 72 (1949) 
Lipson, New Method for Forming Vinyl Poly- 


Wool Melamine Resins: Torsional Rigid- 
ity and Elastic Properties Single Fibers, 

Researcn Journat 19, 457-61 (1949 


Maresh, and Royer, Shrinkage Control 


Wool Melamine Resins: Microscopical Ob- 
servations, |} ouURNAL 19, 449 
(1949 


\\ 


Wool Control Resin 
Application, 75, No. 896, 388 
(1949 
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Wool Shrinkage Control Resin 
484-8 (1949) 

Munch, Swellingproof Finishes: Evaluation,* 
lerxtl-Praxt 4, 396-400 (1949) Cin German) 

S7-% (1949 

Shrinkage Control and Durable Mechani- 

cal Effects with Resins, 

Rayon and Synthetw Texts 30. No. 9, SR-OO (1949) 


rile 


nthett 


Shapiro, 


Stock, and Salley, Function Methylated 
Melamine-Formaldehyde Resin Controlling 
19. 41-3 (1949) ¢Letter to Editor 

Stoves, Chemical Technology Wool: VII: 
(1949) 

12, 14, 18 (1949) 


Weimer, Quartermaster Corps Accelerated Test 
Method for Evaluating Shrink-Resistant Wool 
Developed for Wool Shirting, 
stuff Keptr, 38, 289-95 (1949) 


Crease-Resistant and Water-Repellent Fin- 
ishes, fertile Manufacturer No. 900, 574-5 (1949 

and Cotton, 19, 216-47 
(1949 

Strength Fabrics Treated with 
Creaseproofing Solution, (1949) 


Fiber and Fabric Properties Wrinkleproofing 


X19 


N24 


RESEARCH 
and Stabilizing Agents Assoc. Textile Chem- 
ists and Colortsts) im. Dyestuff Reptr. 38, 720 
(1949) (abstract) 

Gruntfest, |. and Gaglhardi, D. D.. Wrinkle-Re- 
sistance Fabrics, Chem. 41, 760-4 
(1949) 

Textile Fabrics: Crease-Resist- 
ance,* /vxt. Vercury and Argus 120, 935-9, 966-9, 
(1949) 


Nickerson, Investigations Anticrease Treat- 
ments for Cotton 
Colorists fm. Dyestuff Reptr 


Pextile Chemists and 
719 (1949) (ab 
stract) 


Nuessle, Practical Application Synthetic 


26, 47-52 (1949) 

Crease-Resistant Finishes with Urea- 
Formaldehyde Resins, Synthetic 
30, No. &, 39-41 (1949) 


lame proofing 


Ruck, Flammability Consumer Textiles, 
im. Dyestuff Reptr. 38, 78-84 (1949) 

F. V.. Findlay, and Rogers, E.. Urea-Phos- 
phoric Acid Method Flameproofing Textiles, 


lext. Inst. 40, T839-54 (1949) 

Reid, and Mazzeno, W., Preparation and 
Properties Cellulose Phosphates, 
Chem. 41, 2828-31 (1949) 


position Two Types Cellulose Phosphates, 
Ind. Eng 41, 2831-4 (1949) 

Weissberg, and Kline, Fire-Retardant 
Coatings for Fabric-Covered Aircraft, 
Chem. 41, 1742 (1949) 
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Book Reviews 


Chemistry Plastics and High Polymers. 
Patrick New York, Interscience Pub 
lishers, Inc., 271 Price, $4.50 


(Reviewed Fremon, Union Carbide and 


Carbon Corporation, South Charleston 


addition need for more compact 
and moderately priced single volume dealing 


with the hig 


‘> 


polymers 
whole,” the author provi les in his pretace a state 
ment aims and appratsal results that wouk 
hard improve upon already 
with the present book will recogmize many 
own statements the comments that follow 

The book intended primarily for chem 
ists, and assumed that the knowledge 
approximately graduate-student level. Condensa 
tion and polymerization reactions are covered 
general way the first chapters, and the fol 
lowing chapters each major class commercially 
detail The author does not pretend that his covet 
age this vast field complete not 
dent that designated Chemistry rather than 
The and follows his 
tention keep the aspects 
the subject the fore, and content with 
the physics and physical 
these latter aspects adequate for his 


purposes. Such concepts molecular 


are introduced 


and the chapter 
the cellulose family these prominently the 
discussion, and the next-to-last chapter 
the relation molecular structure and 
properties high polymers 

Dr. Ritchie explains that his present work based 
several courses post-graduate lectures—he 
Head the Department Chemistry, Birming 


ham (England) Central Technical the 


reflects its 


one thoroughly not only with his subject 
but also with his audience, and his presenta 
tion lucid, and occasionally 
ing. this latter connection this reviewer should 


perhaps confess that even the book struck him 
mediocre rather than first-rate could not repress 
cheer for author cite two examples 
introduces his chapter 
with question the White Queen one 
and one and one and one and one and one and one 
and one and one and and disposes the term 
“an etymological monstrosity with 
redeeming 


ing 


Cotton Counts Its Customers. 
National ¢ otton ounesrl of \merica, December 
30 pages Free 


report, compiled the Market Research 
partment the National Cotton deals with 
the consumption cotton and other 
major end-use markets for the year con 
tains more information about the distribution cot 


ton competing materials market outlets than 


has previously been from any one source 

The first part the report the number 
bales cotton required produce the 
given article which was manufactured its final 
form during the calendar vear con 
der “Apparel under “Household 
and under “Industrial there are 
subdivisions many the 

pounds, and the non-cotton content with conver 
sion the non-cotton content into 
equivalent 
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Be wise and thrifty. Write to- 
doy for full details of this low- 
cost, highly efficient new enzyme 
desizing agent RHOIYME LA 


is a trademark, Reg US Pat 
Of and in principal foreign countries 


omas & FOR INDUSTRY 
| 


ROHM HAAS 


COMPANY 


WASHINGTON SQUARE, PHILADELPHIA & PA. 


NIAPROOF 


TRADE-MARK 


WATER-SOLUBLE 
ALUMINUM ACETATE 
POWDER 


for water-repellent preparations 
content 


Aluminum 
readily soluble water that any 
strength solution can prepared 
required. 


ADVANTAGES 
POWDER 
OVER SOLUTIONS: 


STABILITY—No more losses due 
precipitation solutions. 


PURITY—No injurious 
chlorides tender the fabric. 


contamination discoloration 
from containers. 


SAVINGS—Lower cost per pound 
content. 


Lower freight due negligible 
water content. 

Lower handling and storage costs. 
Containers can reused resold. 


ALUMINUM ACETATE 
and 
ALUMINUM FORMATE SOLUTIONS 


also available 


For further information write to: 


CHEMICALS DIVISION 
UNITED STATES VANADIUM CORPORATION 


Sales Offices: 952 Niagara Bldg., Niagara Falls, 
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DESIZING AGENT 
“| 
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NIACET™ 


We're proud the company we're keeping 


why more and more 


them more efficient operation, 

And efficiency our synonym for savings 

chart showing how Stymer cuts 

and own balance sheets. Then, 

please drop line for full information for 


technical help with Stymer your own 


ADVANTAGES 


500 
Gol. 
Storage 


Cold. 
Clog 


SEND COUPON FOR FREE TECHNICAL BULLETIN 


MONSANTO 


MONSANTO CHEMICAL COMPANY Textile ¢ hemicals Department 
Dept TRT 1, Everett Station, Boston 19. Miss 


Please send ne Stymer technical bulletin 


My enclosed letter describes the tectinioal he Ip need in my plant 


Name lithe 


SERVING Company 
WHICH SERVES MANKIND 


City State 
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GAMMA 


Cameras for 


PROMI 


The new FIBRE PROJECTOR with built- 
for vertical and horizon- 
tal use. $275.00 


For literature write to: 


Gamma Scientific Company 
P.O. Box 532 
Great Neck, L. N.Y. 


INVESTIGATE THIS INSTRUMENT 


Your Own Plant 


Under Operating Conditions 


kor monsture determinations on cotton, rayor 
bulk, cake, spool, or im the 


ed tabries Special electrodes allow 


ASK LEND YOU METER 


brat naterials and set up to ideally 


HART-MOISTURE-METERS ‘meet your individual needs, over the range 
Grand Central Terminal 
New York 17, New York 


q 
7 
itu toot r anv number materiais ts 
ration insures determinations quite comparable 
even the most carefully made laboratory ovet 


Now EVERY laboratory can use 
modern spectrophotometric methods 


THE BECKMAN MODEL “B” 


Many Profitable 
for the Beckman Model 


Because the Beckraan Model B Spect 


Spectrophotometric measure- 
ments—based analysis liquid, 
solid gaseous samples light ab- 
sorption—have become one of the 
most important methods today's 
process control operations. Complicated analyses requiring hours to per- 
form by standard chemical procedures are now completed in a matter 
minutes using modern spectrophotometric methods. 


1. Testing Dyestufl Shipments: Actuo! mil! reports 
state the Model B not only gives for greater accu 


racy and sensitivity thon visual methods, but ols 


soves os much os ' 2 hour per test 

2. Prediction of Dyeing tormulae: Permits accu 
rately selecting a mixture of dyes to motch a sam 
ple containing unknown dyes 

3. Accurate Color Specifications: The Mode! B per 
mits colors to be specified and described by definite 


numerical standords Greatly simplifies purchasing 


the present, quality instruments have been beyond the reach 
of many laboratories. Now, however, the development of the new 
Beckman Model “B” Spectrophotometer makes available for the first 
time a precision instrument—convenient and simple to operate — yet 
versatile, accurate and low-priced. 


specifications, exchanging information on colors 
dyes, etc 


4. Maintenance of Standerds: Mathematical color 
specifications eliminate changes due to sample be 
coming dirty or faded through handling 


5. Evaluation of Color Fautness: Permits determin 
ng both fading of color and fading on tone «a 

The Model “B” combines many the advancements pioneered 
the famous Beckman Quartz and Infrared 
resolution ... wavelength and photometric accuracy ...freedom from 


stray light ... wide spectral range . ..quality construction. 


6. Accurate Evaluation of Exhoust Factors: The 
Model B permits precise determinations of depletion 
or exhaustion rates of various dyes ond mistures 
7. Rapid identification of Dyeing Procedures: Som 
to determine dyeing methods used in order to du 
plicate or improve procedures 


THESE AND MANY OTHER PROFITABLE 
APPLICATIONS for the Beckmon Model B in 
modern textile operations will glodly be ex 
ploined in greoter detail by your authorized 
Beckman dealer. Or write direct! 


features direct reading absorbance and transmittance scales... 
complete elimination of stray light from 360 to 1000 millimicrons—less 
than 1% even at 320 millimicrons ... interchangeable phototubes tor 
wider wavelength 
sample cells ...4-position cell carriage 
for faster readings...and many other 
important features. 

The Model “B” all standards 
the outstanding instrument in its 
field. Write for full details. Beckman 
Instruments, National Technical 


Laboratories, South Pasadena, 
1. Calif 


Factory service branches: 
NEW YORK CHICAGO LOS ANGELES 


BECKMAN INSTRUMENTS 


industries 


both large srr textile mills ore | 
this instrument for ¢ te npler more e { 
i 
Beckman Instruments include: Meters and Electrodes Spectrophotometers Meters Instruments 


RESEARCH JOURNAI 


IMPORTED 
Textile Books 


We have a large collection of books and runs 


For Textile 
Processing: 


Y Am rozyme ot px riodicals on all aspects ot Textiles—Tex- 
tile Science—Technology. The publications 
and proteolytic enzyme also listed below are only part the available 
tains catalase, rennet, lipase, invertase and stocks our publications will sent 
ther table high temperature request 


Synthetic Fiber Developments Germany (only 


Parnol ‘ left 4 volume edition with char 


stratior published in Great Britat Is 

me ft the report inder the san tit! 

1946 by Textile Research Institute 


Viscose Making Machinery Germany $9.75 


Manufacture Cellulose Triacetate $1.95 


German Rayon, Dyeing, Printing, and Fin- 
ishing $4.95 


Lomar 


Condensation product sulfonated German Cotton, Rayon, and Silk Industries 
Fibre Science. Constitution, Structure, and 


Behavior $8.95 
Costing the Wool Textile 


$5.95 
Oratol Textile Charleswor 
t t Hing Speed W du 
sulphonated amide; powertul deter Carbonizing Processing 
| m Making; ete $8.00 
Textile Electrification— $18.75 
The Bleaching, Dyeing, and Chemical Tech- 
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